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PKEFACE. 



A WANT expressed by many Geologists and 
often felt by the Author, is a classified 
Handy-Book op Rock Names. It is hoped that, 
until a better appears, this Manual may be useful 
to the Public. 

To write such a work satisfactorily is no easy 
task. In other branches of Natural Science, 
such as Botany, Zoology, and the like, some 
systematic nomenclature has been followed, but 
in Geology no one system has been used, or 
all system has been ignored. It is not uncommon 
to find eminent Petrologists calling the same 
rock by several names, or, what is more per- 
plexing, using for a rock a name already given 
to a totally different one. At the present time 
Hock names are in such confusion that if an 
observer names a rock, without at the same time 
mentioning his authority, he may be supposed 
to be referring to a rock, or even rocks, totally 
different to that which he intended to illustrate. 
This irregularity has caused many names to be 
used, not only unscientifically but also absurdly, 
as the original name may refer to a mineral or 
character not possessed by the rock or rocks to 
which it is now applied. From the above it is 
evident that a compiler of such a book as this 
Manual must run contrary to the o^^micyoL^ ^^^ 
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prejudices of many geologists; therefore some 
will find fault even if the work could be well done. 

I would wish to impress on my readers that this 
book has been written as a reference for surveyors 
and students while engaged in the field. Should 
they desire a perfect knowledge of rocks, they must 
study the various papers and works of the difierent 
eminent Petrologists. The work, necessarily, is far 
from perfect : still I hope it may be of some small 
use or help to learners of Geology. 

During the compilation of this Manual, the 
writings of numerous Petrologists have been con- 
sulted and quoted ; also works on general subjects 
from which information could be procured. Dana^s 
suggestions as to the termination of Rock names 
have been adopted as far as practicable, while 
the older names for rocks are generally adopted, 
except when they are objectionable or better 
names have since been proposed. Such local 
names as were known are also given, as they may 
assist explorers in gleaning information about a 
country. To various fellow-labourers I am much 
indebted: to D. Forbes, P.R.S., &c., for infor- 
mation j also to W. King, Dep. Supt. Geol. Surv., 
India, and for his valuable assistance while arrang- 
ing and classifying the rocks. I should also men- 
tion the names of the Rev. M. H. Close, M.R.I.A., 
&c. ; Stackpoole Westropp, M.D., M.R.I.A., &c. ; 
and H. Leonard, M.R J. A. ; besides others who 
have supplied me with lists of local names. 

G. H. K. 
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INTRODUCTORY REMARKS. 

THE term Rock, in a geological sense, includes 
every solid substance that is an ingredient, or 
forms part, of the earth. Thus loose sand, clay, peat, 
and even vegetable mould, geologically speaking, 
are rocks. Jukes thus defines a rock : — '' A mass 
of mineral matter consisting of many individual 
particles, either of one species of mineral, or of two 
or more species of minerals, or of fragments of 
such particles. These particles need not at all 
resemble each other in size, form, or composition ; 
while, neither in its minute particles, nor in the 
external shape of the mass, need a rock have any 
regular symmetry of form.^^ Rocks are most 
variable in condition and structure ; soft or hard, 
loose or compact, friable or tenacious, coarse or 
fine, crystalline or homogeneous; or they may be 
scoriaceous, vesicular, hyaline, &c. &c. 

Rocks may be chemically, mechanically, or 
organically formed, or two or more of these com- 
bined; they may be stratified or unstratified, 
igneous or aqueous, or partaking of the nature of 
both. Various classifications have been adopted 
by diflferent writers on the subject, each, t^km^ ^^- 
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ferent p^feuliarities as a foundation for his system. 
Jiikes and others have divided rocks into four 
classes; namely. Igneous, Aqueous, Aerial, and 
Metamorphicj while Forbes, who wrote subse- 
quently, has simplified this division, and makes 
two great classes of all rocks. 

Forbes calls his first class by the names Ingenite 
or SuBNATE Rocks; i.e., ^^such as are born, bred, 
or created within or below ;^^ and the second he 
calls Dertvate Rocks, ^' since directly or indirectly 
they are all derived from the destruction of the 
former.^^ 

Under Ingenite rocks are included all the true 
igneous, intrusive or irruptive rocks, whether they 
are still in their original state, or whether they 
have been subsequently affected by metamorphic 
action, as also the metamorphosed sedimentary 
rocks ; since all these have been bred or formed 
within or below the surface of the earth. Thus all 
granites, whether truly igneous or metamorphic,* 
are included. The Derivate order consists chiefly 
of sedimentary rocks, but it will include some, such 
as DoLOMYTE,t Halyte, &c., which some authorities 
refuse to regard as sedimentary rocks. 

In this Manual these suggestions will be fol- 
lowed, and the rocks classed in two orders ; namely, 

* Some authorities deny that any granite can be of meta- 
morphic origin. To me, however, there does not appear to be 
any room for doubt, for in different places I have found granite 
graduating through gneiss and schist into unaltered rocks. 

t Dana suggests that all rock names ending in iU should be 
changed into y^e, and the first termination should be kept solely 
for minerals. A general adoption of this suggestion would 
prevent the confusion that at present exists when so many rock 
masses and minerals have similar names, — such as Auoite, 
Steatite, &c. &c. Dana's names for the minerals are those 
that will be used in this Manual. 
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Order Lj^Ingenitb Eocks ; and Order II., Deriyate 
Bocks.* ^ 

The first Order (Ingenite Eocks) can con- 
veniently be divided into four classes; namely, 
I. Granitic, II. Plutonic, III. Volcanic, and 
IV. Transition, or Metamorphic Sedimentary 
Rocks. t These classes, however, necessarily merge 
into one another. Granite may be a true in- 
trusive rock, or may have been formed in situ 
[i.e, where it is now foundj by extreme meta- 
morphic action. Granite is supposed to have been 
formed under great pressure, at a considerable 
depth beneath the surface of the earth ; conse- 
quently it is never accompanied by tuff. Of it 
eTukes says : — " As the granite rocks are all hypo- 
genous, or nether- formed — that is, have all been 
consolidated before reaching the surface of the 
earth, they are necessarily devoid of * ash,^ [tuff,] 
or of any mechanically derived accompaniment 
whatever/^ 

Usually the sedimentary rocks associated with 
granite are more or less metamorphosed : some- 
times the metamorphism is very slight indeed. 
This may be due to the granite having been formed 
at a lower zone or depth, and intruded into its 
present place in a semi-liquid state, under such 
low pressure that its heat, latent or otherwise, was 
unable to affect the associated rocks ; or it may be 

* Steny Hunt and others have called the Derivate rocks by 
the name of Indigenous Eocks, and the Granitic and Igneous 
rocks, Exotic Eocks. This classification, however, does not 
appear to include the metamorphic rocks, as they are in part 
indigenous, and in part exotic. ' 

t Some of the metamorphic rocks were originally sedi- 
mentary, while others evidently were igneous. In this Manual 
it has been considered expedient to describe the latter with 
the groups to which tliey originally belonged. 
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due to those rocks being composed of a (suppose 
siliceous) material not easily affected by metamor- 
phic action. 

Allied with the granites are granitic rocks, in 
which a considerable portion of the quartz crystal- 
lized out prior to the other constituents. This, 
according to Scheerer and others, debars them 
from being classed as true granites. Nevertheless, 
this definition is controverted by Forbes aiid others, 
who contend that in some true granites a portion 
of the quartz crystallized out previous to the other 
constituents. These granitic rocks or Elvanytes 
{Quartz-porjphyries) are allied to the granite, being 
mineralogically similar, and always destitute of 
tuffs : they never occur contemporaneous or inter- 
stratified with the sedimentary rocks, but rather in 
irruptive masses or dykes; moreover, in places 
they merge into granite. On the other hand, it is 
not unusual at the margin of a mass of Elvanyte, or 
in dykes branching from a mass, to find Elvanyte 
changing into a rock identical with a Felstone. 
From these facts it would appear that Elvanyte is 
a connecting link between Granite and the Plu- 
tonic rocks. There is also another somewhat 
similar link ; namely, the metamorphosed Plutonic 
rocks, as they merge into Granite. 

The rocks here called Plutonic rocks can be 
divided into two groups ; namely, Felstones, or 
highly siliceous rocks, and Whinstones, or basic 
rocks. Some of the rocks placed in the first of 
these groups are however a connecting link be- 
tween the two, partaking of the nature of both, 
and merging on the one hand into Felstone, and 
on the other into Whinstone. These basic felstones 
are the Hybrid rocks of Durocher, and they in- 
clude all the rocks originally called Eurytes by 
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Daubuisson [from eureo, to flow well or easily], on 
account of their fusibility. Felstoues proper con- 
tain over 68 per cent, of silica ; Durocher^s Hybrid 
rocks between 65 and 55 per cent.; while the 
Whins tones contain a large percentage of pyroxene 
or amphibole, or such minerals. 

Any of the Plutonic rocks may be contempo- 
raneous, Le. interstratified with the sedimentary 
rocks. Under such circumstances they are often 
associated with beds of tuff. Tuff also on some 
occasions occurs in dykes and pipes, when, appa- 
rently, it is the remains of old vents or funnels of 
eruption. 

The Volcanic rocks appear capable of a division 
similar to the Plutonic rocks ; the highly siliceous 
or the Trachytes, and the basic, or the Augytes. 
In them are also hybrid rocks, for which Scrope 
has proposed the name of Greystone, and Abich 
that of Trachydolbryte. Volcanic rocks generally 
are accompanied by tuffs ; of which more hereafter. 

The Metamorphic Sedimentary Eocks may be 
placed here. They belong, indeed, also to the 
Derivate Order ; but, being compelled to make a 
selection, we place them under the Ingenite, as 
this arrangement seems to involve the least incon- 
venience. They are Ingenite Rocks, as they have 
been in a certain senso formed below, yet their 
materials were previously derived from the destruc- 
tion of other rocks, which gives them their rela- 
tion to the second Order. They are capable of a 
nearly inexhaustible subdivision, not only on ac- 
count of the different degrees of metamorphism 
to which they have been subjected, but also on 
account of the numerous and variable constituents 
entering into them. 

Allied to the metamorphic rocks are sucK dstv- 
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vate rocks as Dolomyte, Ophyte, Steatyte, &c., in 
which a secondary or pseudomorphic action has 
taken place — new minerals replacing the old con- 
stituents, and thereby changing the nature of the 
rock. 

The second Order (Derivate Eocks) may be 
divided into two classes ; namely, I. Subaqueous, 
II. SuBAERTAL, which need not be dwelt upon 
now. 

This Manual is divided. into three parts. Part I. 
is a classified table of the rocks; Part II. is a 
description of the, Ingenite rocks; and Part III. 
is a description of the Derivate rocks : while in the 
Index will be found an alphabetically arranged list 
of local, duplicate, and other rock names that do 
not appear i?i the classified table of the rochs. As 
before stated, Dana^s termination of yte for rock 
names, on account of its convenience in distinction, 
is adopted; but at the same time the names 
ending in ite are also given for such as prefer them. 
The termination oid is only used to signify like, as 
Granitoid J granite-like ; ous means a constituent 
that gives a character to the rock, as Pyritoiis 
granite, granite containing pyrite; while the ter- 
mination ic points to quantity, as felsitic, contain- 
ing a quantity of felsite (orthoclase intimately 
combined with quartz. — See quotation from Cotta, 
page 46). 

In Parts II. and III. a general description of 
each class is given, and a general description of 
each group ; while under each group will be found 
tlie subgroups, and under the latter the varieties, 
and, when necessary, the subvarieties. In these 
two parts names of classes are printed in large 
capitals, of groups in egyptian type, of subgroups 
and particular varieties in small capitals ; while the 
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others, subvarieties and local names, are in italics. 
Synonymous names for groups, subgroups, and 
varieties are given when not highly objectionable, 
but the name that is considered most applicable 
appears first. Objectionable names, if mentioned, 
are printed in italics, and the objection to them 
pointed out. 

All the groups are arranged under roman capitals; 
the subgroups under italic capitals ; the varieties 
under small italic, and the subvarieties under small 
roman letters. 

A student wishing to learn the description of a 
rock, must first look for the name in the Index, 
and if the name does not occur there, it will be 
found in the classified list in its proper group, 
class, and order; he must then refer for the 
description to either Parts II. or III. 



Note. — ^While this Manual was in the press, Professor Joseph 
Le Conte's excellent paper on the "Features of the Earth's 
Surface '* was published in " The American Journal of Science 
and Art," third series, vol. iv. As in it the formation of 
metaraorphic granite is explained (p. 468), the student may 
be referred to it. 



PAET I. 

CLASSIFIED TABLE OF THE ROCKS. 



Order No. I.—INGENITE ROCKS. 
{Divided into Classes^ GrowpSy Subgroups^ and Varieties.) 

Class I.— GRANITIC ROCKS. 

Group A. — Intrusive Granite (Highly siliceous granite). 

Subgroup A. Pyritous intrusive granite. 

Var. a. Beresyte. 

B, Albitic granite. 

0. Schorlaceous granite. 

1), Granityte. 

E. Felsitic granite. 

F. Greissen, or quartzitic granite. 

G. Porphyritic intrusive granite. 
JBT. Pegmatyte. 

Var. a. Graphic granite. 
6. Blumen granite. 
c. Plumose granite. 

Group B. — Granite for the most part non-intrusive 

(Basic or oligoclase granite). 

Subgroup A, Homblendic granite. 

Var, a. Titanitic granite. 
6. Ohloritic granite. 

c. Talcose granite. 

d. Epidotic granite. 

B, Graphitic granite. 
0. Hematitic granite. 

D, Pyritous ohgoclase granite. 

E, Porphyritic oligoclase granite. 

F, Gneissoid granite. 
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Var. a. Nodular granite. 
b. Lenticular granite. 

Subgroup 6?, Intrusive oligoclase granite. 
jff. Granitic felstone. 

Group C. — Protogene. 

Group D. — Elvanyte, or Quartz Porphyry. 

Subgroup A, Felsitic and felspathic elvanyte* 

Var. a. Orthoclasic elvanyte. 

b. Oligoclasic elvanyte. 

c. Rappakivi elvanyte. 

B. Quartzitic elvanyte. 

C. Micaceous elvanyte. 

D. Pyritous elvanyte. 

M Homblendic elvanyte. 

Var. a. Micaceous homblendic elvanyte. 

6. Chloritic. 

c. Felspathic. 

d. Pyritous. 

F. Chloritic elvanyte. 
(r. Granular elvanyte. 
M, Compact elvanyte. 
J. Gneissoid elvanyte. 
J. Granitoid elvanyte. 
K, Pyronieride. 



Class II.— PLUTONIC EOCKS. 

Group E.— Felstonb, or Felsytb. 

Subgroup A, Petrosilex. 

Var. a. Felstone glass. 

6. Eibaned petrosilex. 

jB. Quartzitic felstone. 

Var. a. Oligoclasic quartzitic felstone. 
6. Micaceous. 

c. Homblendic. 

d. Chloritic. 

e. Pyritous. 
/. Striped. 
g, Variolitic. 
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Subgroup C, Minette. 

Var. a, Fraidronyte. 

D. Euryte. 

Var. a. Orthoclasic euryte. 
6. Oligoclasic. 

c. Micaceous. 

d. Horablendic 

e. Chloritic. 
/. Quartzose. 

g. Euryte porphyry, 
h. Amygdaloidal euryte. 
i. Vesicular, 
j. Compact. 
k. Slab. 
I. Cleaved. 

E. Compact felstone. 

F. Granular felstone. 

0. Friable felstone. 
H, Kubbly felstone. 

1. Cleaved felstone. 
J. Foliated felstone. 
K. Granulyte. 

L. Felstone porphyry. 

. Var. a. Amygdaloidal felstone. 
6. Vesicular felstone. 
M. Gneissyte. 

Var. a. Quartzose gneissyte. 
6. Felsitic. 

c. Micaceous. 

d, Homblendic. 

«. Syenyte gneissyte. 
/. Chloritic. 
g, Talcose. 
h, Porphyritic 
t. Schistoid. 
N. Schistoid felstone. 
roup F. — ^Whinstone. 

Subgroup A, Doleryte. 

Var. a. White rock. 

h. Aphanyte-doleryte. 
B, Melaphyre. 

Var. a, Eukryte. 

6. Magnetic melaphyre, 
B 
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Var. c. Micaceous. 

d. Porphyritic. 

e. Amygdaloidal. 
/. Vesicular. 

g. Variolitic. 

Subgroup C. Pyroxenyte. 

D. Diabase. 

Var. a. Pyroxenic diabase. 
h. Uralitic. 

c. Labradoritic. 

d. Oligoclasic. 

e. Magnetic. 
/. Kersantyte. 

g. Calcareous diabase. 

h. Porphyritic. 

». Amygdaloidal. 

j. Vesicular, 

k. Variolitic. 

I. Aphanyte-diabase. 

E. Gabbro. 

Var. a. Euphotide. 
6. Noryte. 
c. Hyperyte. 

F. Dioryte. 

Var. a. Ampbibolyte. 

6. Aphanyte-dioryte. 

c. Kersanton. 

d. Napoleonyte. 

G. Syenyte. 

Var. a. Quartzose syenyte. 

b. Titanitic. 
H, Hornblende rock. 

Var. a. Actinolite rock. 
6. Tremolite rock. 

c. Hyperyte. 
d Dioryte. 

e. Syenyte. 

^. Felso-syenyte. 

/. Mico-homblende rock. 

Group G. — Rocks dub to Pseudomorphic Action 
Weathering (Ingenite in part, derivate in p 

Subgroup A, Ophyte. 

Var. a. Ophihomblende rock. 
B. Steatyte. 
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Var. a. Felspathic steatyte. 
6. Pyroxenic. 
c. Amphibolic. 
Subgroup C. Eklogyte. 

D. Epidosyte, 

E. Kaolin. 

F. Fuller's earth. 
(r. Meerschaum. 
H, Magnesyte. 

Group H. — Tuff (Ingenite in part, derivate in part). 

Subgroup A, Felstone tuff. 

Var. a, Quartzose. 
h. Calcareous. 

c. Pyritous. 

d. Cupriferous. 

e. Hematitic. 

B. Whinstone, or Basic tuff. 
Var. a. Homblendic. 
6. Pyroxenic. 

c. Chloritic. 

d. Calcareous. 

e. Pyritous. 

/. Cupriferous. 
g, Hematitic. 

C Calcareous tuff. 

D. Arenaceous. 

E. Argillous. 

F. Hematitic. - 

G. Pyritous. 
H, Cupriferous. 

I. Steatitic. 
J". Porphyritic. 
K, Nodular. 

Var. a. Concretionary tuff. 
h. Spheroidal. 

X. Shalytuff. 

Var. a. Flaggy. 
6. Slaty. 

Jkf. Conglomeritic tuff. 

Var. a, Brecciated tuff. 

6. Plutonic agglomerate. 

b2 
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Class III.— VOLCANIC ROCKS. 

Group I. — Trachytic Group. 

Subgroup A, Rhyolyte. 

Var. a. Liparyte. 

b. Perlyte. 

c. Obsidian. 

d. Pumice. 

e. Phonolyte. 

£. Trachyte. 

Var. a. Sanidine trachyte. 
h. Drachenfels trachyte. 

c. Domyte. 

d. Andesyte. 

e. Trachydoleryte. 

/. Granular trachyte. 
g. Compact trachyte. 
h. Trachyte porphyry. 
i. Trachyte lava. 
j. Alumstone. 

Group J. — ^AuQiTic Group. 

Subgroup A. Augyte, or Doleryte. 

Var. a. Nephelite augyte. 

b. Haiiynophyre. 

c. Allogovyte. 

d. Common augyte. 

e. Anaraesyte. 
/. Basalt. 

g, Porphyritic basalt. 
h. Amygdaloidal basalt. 
i. Basalt lava, 
j. Variolitic basalt. 
B, Leucityte. 

Var. a. Compact leucityte. 
h, Leucitophyre. 

c. Amygdaloidal leucityte. 

d. Leucityte lava. 

Group K — ^Volcanic Tufa and Peperino (Ingenite in pj 
derivate in part). 
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Subgroup A, Tufa. 

Var. a. Trachyte, 

b. Pumiceous. 

c. Phonolyte. 

d. Pozzuolana. 
B, Peperino. 

Var. a, Augyte. 
h. Leucityte. 
c. Palagonyte. 

0. Volcanic conglomerate. 

Var. a. Volcanic breccia. 

b. Volcanic agglomerate. 



Class IV.— TRANSITION or MBTAMORPHIC 
SEDIMENTARY ROCKS. 

Group L.— -Gneiss. 

Subgroup A, Felspathic and felsitic gneiss. 

Var. a. Orthoclase gneiss. 
6. Oligoclase gneiss. 
«. Alpinyte. 
d, Adularia gneiss. 

jB. Micaceous gneiss. 

Var. a. Two-mica gneiss. 
6. White mica gneiss. 
c. Black mica gneiss. 

a Quartzitic gneiss. 

D. Basic gneiss. 

Var. a. Homblendic gneiss. 

b. Chloritic gneiss. 

c. Talcose gneiss. 

d. Protogene gneiss. 

E, lolitic gneiss. 

F. Hematitic gneiss. 

G, Graphitic gneiss. 
JBT. Common gneiss. 

Var. a. Compact gneiss. 
b. Slate gneiss. 
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Var. c. Ribaned gneiss. 
d. Fibrous gneiss. 

Subgroup/. ObUque gneiss. 

Var. a. Curled gneiss. 
h. Nodular gneiss. 
c. Conglomeritic gneiss. 

J. Porphyritic gneiss. 
K, Granitoid gneiss. 

Group M. — Schist. 

Subgroup A, Argillyte. 

Var. a. Chiastolitic schist. 
6. Phyllitic schist. 

c. Carbonaceous schist. 

d. Alum schist. 

e. Spilyte. 

/. Dolomitic schist. 
g. Folded argillyte. 
h. Contorted argillyte. 
L Fibrous argillyte, 

B. Quartzyte. 

Var. a. Itacolumyte. 
6. Itabiryte. 

c. Felsitic quartzyte. 

d. Quartz rock. 

e. Fibrous quartzyte. 
/. Conglomeritic. 

C. Felsyte schist. 

Var. a. Micaceous. 
6. Quartzose, 

c. Pyritous. 

d. Ribaned. 

e. Mealy. 

/. Gneissoid. 

D. Mica schist. 

Var. a. Two-^iica schist. 

6, Chloritic. 

c. Talcose. 

d. Gametiferous. 

e. Chiastolitic. 
./. Andalusitic. 

g. Amphibolic. 
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Var. h, Epidotic. 
i, Quartzose. 
j. Felsitic. 
k. Calcareous. 
I. Schorlaceous. 
m. Pyritous. 
n. Pyrrhotitic. 
0. Hematitic. 
p. Graphitic. 
q. Fine. 
r. Ribaned. 
s. Fibrous. 
t Nummoid. 
u. Wavy. 
V, Frilled. 
w. Curled. 
X. EjQotty. 
y. Nodular. 
2!. Gneissoid. 

Subgroup E. Basic schist. 

Var. a. Hornblende schist. 

b, Actinolite. 

c. Chlorite. 

d. Chloritoid. 

e, Potstone. 
/. Talc schist. 
g. Garnet. 

h. Tourmaline. 
i. Bhsetizitic. 

F. Metallic schists. 

Var. a. Mico-iron schist. 
i6. Pyrite schist. 
c. Pyrrhotite schist. 

G. Burnt shale. 

Var. a. Burnt clay. 
6. Rock slag. 
c. Porcelanyte. 

H. Minerals forming rock masses (see page 22). 

Var. a. Quartz. 
h. Corundum, 

c. Apatite. 

d. Magnesite. 
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Vax. e. Orthoclase. 

/. Pistacite. 

g. Pycnite. 

h. Lepidolite. 

V i. Lievrite. 

j. Magnetite. 

k Anthracite. 

I. Graphite, 

m. Eisenkiesel. 

n. Garnet-rock. 

Group N. — Slate, ^ee Order II., Class I., Group A, Sub- 
group Bj Variety d.] 

Group 0. — Calcareous Rocks. 

Subgroup A, Schistose limestone. 

Var. a. Cipollino. 
6. Calciphyre. 

c. Hemitrene. 

d. Felsitic limestone. 

e. Statuary marble. 

/. Granular schistose limestone. 

Group P. — PSEUDOMORPH CALCAREOUS KOCKS. 

Subgroup A, Schistose dolomyte. 

Var. a. Micaceous dolomyte. 
6. Pyritous. 

c. Saccharoid. 

d. Granular. 

B, Ophyte. 

Var. a. Ophidolomyte. 
6. Ophimagnesyte. 

c. Ophicalcyte. 

d, Ophyte schist. 

C, Steatyte. 

Var. a. Felsitic steatyte. 
h, Homblendic. 

c. Pyroxenio. 

d. Micaceous. 

e. Steatyte schist. 
/. Pyrallolyte. 

g, Onkosin. 

D, Magnesyte. 

E, Smaragdite schist. 
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Order No. 11.— DEEIVATE ROOKS. 

{Divided into ClctsseSy Groups^ ' Subgroups, Varieties, and 

Svhvarieties,) 

Class I.— SUBAQUEOUS EOCKS. 

Group A- — Rocks for the most part mechanically formed. 

Subgroup A. Arenaceoua rocks. 

Var. a. Sand, gravel, and shingle. 
h. Conglomerate. 

Subvar. a. Calcareous. 

b. Hematitic. 

c. Cupriferous. 

d. Pyritous. 

e. Plumbeous. 

f. Shale conglomerate. 

g. Slate conglomerate. 

c. Breccia. 

Subvar. a. Calcareous, 
b. Hematitic. 

0. Cupriferous. 

d. Pyritous. 

e. Shale breccia. 

d. Sandstone and grit. 

Subvar. a. Calcareous. 

b. Argillous. 

c. Felspathic. 

d. Micaceous. 

e. Hematitic. 

f. Cupriferous. 

g. Pyritous. 
h. Tuflfose. 
i. Pebbly, 
j. Cleaved. 
k. Oblique. 

1. Concretionary, 
m. Spheroidal 

n. Nodular. 
0. Lenticular. 
p. Friable. 



\ 
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Var. e. Fla^tone. 

Subvar. a. Arenaceous. 

b. Argillous. 

c. Slabstone. 

Subgroup B, Argillous or Argillaceous rocks. 

Var. a. Clay, loam, mud, and silt. 

Subvar. a. Kaolin. 

b. Potter's clay. 

c. Brick clay. 

d. Fire clay. 

e. Clunch. 

f. Claystone. 
g. Clayrock. 
h. Lateryte. 

i. Fuller's earth, 
j. Bituminous clay, 
k. Saliferous clay. 
L Variegated clay, 
m. Hematitic clay, 
n. Ferruginous clay. 
0. Book clay. 

b. MarL 

Subvar. a. Calcareous. 

b. Dolomitic. 

c. Argillous. 

d. Arenaceous. 

e. Micaceous. 

f. Oil-slate. 

g. Glauconitic. 
h. Gypseous. 

i. Shell marl. 

j. Mealy marl. 

k. Marl-stone. 

L Tutenic marl, 

m. Book marL 

c. Shale. 

Subvar. a. Calcareous. 

b. Arenaceous. 

c. Micaceous. 

d. Bituminous. 

e. Carbonaceous. 

f. Hematitic. 
g. Cupriferous. 
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Subvar. h. Flaggy. 

i. Conglomeritic. 
j. Nodular, 
k. Concretionary. 
L Spheroidal, 
m. Lenticular, 
n. Mudstone. 
o. Tutenic shale. 
Var. d. Slate. 

Subvar. a. Roofing slate. 

b. Slab slate. 

c. Pencil slate. 

d. Novaculyte. 

e. Calcareous slate. 

f. Carbonaceous. 

g. Arenaceous, 
h. Tuflfose. 

i Ribaned. 
j. Conglomeritic. 
Subgroup 0. Fault rock. 

Group B. — Rocks for the most part chemically formed. 

Subgroup A, Halyte. 

Var. a. Granular. 
6. Sparry, 
c. Fibrous. 

B, Gypsum. 

Var. a. Alabaster. 

6. Granular gypsum. 

c. Compact. 

d. Fibrous. 

e. Selenyte. 
/. Tripe-stone. 

C, Anhydryte. 

Var. a. Granular. 

b. Compact. 

c. Fibrous. 

D, Dolomyte. 
JE. Quartz. 

Var. a. Chert. 
6. Flint. 

c. Menilyte. 

d. Jasper. 
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Var. e. Agate. 
/. Basanyte. 

Subgroup F, Limonite rock. 

Var. a Limonite shale. 
h. Oolitic brown ore. 

c. Reniform iron ore. 

d. Pea-iron ore. 

e. Bog-iron ore. 

Subvar. a. Black. 

b. Yellow. 

c. Sparry. 
G. Hematite rock. 

Var. a. Red iron-mould. 
h. Reddle. 

c. Sparry red-ironstone. 

d. Specular iron. 
6. Topanhoacanga. 

jBT. Spherosideryte. 

Var. a. Black band. 

I. Minerals occurring as rocks (see page 17). 
Var. a. Asphalte. 
6. Pyrite. 

c. Cinnabar. 

d. Boracite. 

e. Trona. 

/. Aragonite. 
g. Manganese ores. 
h, Rhodochrosite. 
i. Bole, 
j. Opal. 
K. Fluorite. 
Z. Barite. 
m. Ankerite. 
• n. Malachite. 

0. Melanite. 
p. Galmey. 
q, Zincite. 
r. Galenite. 
8, Stibnite. 
t Arsenopyrite. 
u. Sulphur. 
V. Wavellite. 
w, Ohalcopyrite. 
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Group C. — RocfKS partly mechanicallt, partly chemically, 

AND PARTLY ORGANICALLY FORMED. 

Subf?roup A, Laminated, or stratified coaL 

Var. a. Cannel coaL 

Subvar. a. Parrot coal. 

b. Horn coal. 

c. Torbanyte. 
h. Splint coal. 

c. Culm. 

d Bituminous shale. 

e. Carbonaceous shale. 

Subvar. a. Batt, or bass. 

b. Dauks. 

c. Kelve. 
• d. Pindy. 

e. Slaty culm. 
B. Limestone. 

Var. a. Compact limestone. 
h. Crystalline limestone. 

c. Marble. 

d. Oolyte. 

Subvar. a. Pisolyte. 

b. Dolomitic oolyte. 

e. Chalk. 

Subvar. a. Indurated chalk. 

b. Chalk rock. 

c. Pisolitic chalk. 

d. Glauconitic chalk. 

e. Ferruginous chalk. 
/. Calcsinter. 

Subvar. a. Travertine. 

b. Stalactyte. 

c. Stalagmyte. 

d. Rockmeal. 
g. Coral-reef limestone. 

h, Brecciated limestone. 
i. Limestone conglomerate, 
j. Rnbbly limestone. 
k. Lithographyte. 
I, Siliceous limestone, 
m. Cherty. 
n. Argillous. 
0. Arenaceous. 
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Var. 'p. Ferruginous. 
q. Bituminous, 
r. Stinkston©. 
». Dolomitic limestone. 
t. Hydraulic limestone. 

Subgroup 0. Dolomyte. 

Var. a. Granular. 
K Oolitic. 

c. Compact. 

d. Porous. 

e. Cellular. 

/. Concretionary. 
g, Brecciated. 
h. Bubbly. 
i. Ferruginous. 
j. Argillous. 
%, Arenaceous. 
I, Siliceous, 
m. Cherty. 
n. Tuffose. 
0. Dolomitic sand. 

D. Marine drift. 
{See Class II., Subgroup B, Var. c.) 



Class II.— SUBABEIAL EOCKS. 
Group D. — Mechanically, chemically, or organically 

FORMED. 

Subgroup A. Coal. 

Var. a. Peat. 

Subvar. a. White turf. 

b. Brown turf. 

c. Black or Stone turf. 

d. Gas turf. 

6. Lignyte or Brown coal. 
Subvar. a. Woody lignyte. 

b. Compact H^yte. 

c. Jet. 

c. Black coal or Steinkohle. 
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Subvar. a. Caking coal. 

b. Non- caking coal. 

c. Cherry coal. 

Var. d, Anthracyte. 

Subvar. a. Native coke. 

Subgroup B. Surface deposits and accumulations. 

Var. a. Boulder-clay-drift. 

Subvar. a. Calcareous. 

b. Argillous. 

c. Arenaceous. 

b. Moraine drift. 

Subvar. a. Calcareous. 

b. Argillous. 

c. Arenaceous. 

d. Rocky. 

c. Sand, gravel, and shingle. 

Subvar. a. Esker drift. 

b. Post-drift gravel. 

c. Beaches. 

d. ^olian drift. 

e. Shell sand. 

f. Bergmehl. 

d. Guano. 

e. SoiL 

/. Meteoric drift. 
g. Ice. 



PART II. 
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Order l.—INQENITE ROCKS. 

Class L— GEANITIC ROCKS. 

THE typical rock of this class is a crystalline 
aggregate of quartz, felspars, and micas, nearly 
universally known as granite or granyte [Celtic 
gran, Lat. granum, a grain.] * There are, howfever, 
rocks called granite in which part of the mica is 
replaced by other minerals, sometimes to such an 
extent that the mica is only microscopically visible. 
Granite usually is a quaternary or quinary aggre- 
gate, containing, along with quartz, one or two fel- 
spars and one or two micas ; nevertheless, other 
minerals are often present, more especially pyrite 
and marcasite.f Some granites are undoubtedly 
intrusive, while others appear to be only in part 
intrusive, portions having been formed in situ; 
that is, having relations as to position with the 
associated rocks similar to those which now exist. 
Typical granites weather with a peculiar rough, 
rugged aspect. 

* In Cornwall granite formerly was called growarty from 
gromn, a grain. 

t Some of the granites that weather or disintegrate freely 
appear to have marcasite as an ingredient disseminated in 
minate grains thronghoat the mass. 
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A. Intmsive Granite ; Highly Siliceous Granite ; 

Leinster Oranite ; Oughterard Qranite [intruded into 
the place it now occupies] . — An aggregate of 
quartz and orthoclase with black and white mica ; 
pyrite and marcasite are often constituents ; while 
Haughton seems to believe that most, if not all, 
intrusive granites also contain albite. 

Note. — Haughton finds the intrusive granites of Cornwall, 
Devon, Leinster, and Ulster, to contain " quartz, orthoclase, 
maigarodite, and lepidomelane." He has also detected albite. 

Varieties in Composition. 

A. Pteitous Inteusivb, or Highly Siliceous Gra- 

nite. — When pyrite or marcasite is a com- 
ponent, galenite and chalcopyrite often occur 
as accessories. 

a. Beresytey Beresite, — Pyritous highly siliceous 
granite containing gold. 

B. Albitic Granite (Dana).— Containing albite as 

well as orthoclase. 

C. ScHORLACEOUS Granite. — With tourmaline 

(schorl) in addition to the mica. 

In the highly siliceous or intrusive granite, as 
also in all granite, and some of the other ingenite 
rocks, are viBins of segregation, which in the gra- 
nites generally form two distinct varieties. One 
kind appears as irregular veins, nests, or patches, 
that have no deep-seated source, but die out every 
way, often in very short distances. The other 
variety makes regular, often dyke-like, veins, from 
half an inch or less in thickness, to about two or three 
yards in width. These latter appear to have segre- 
gated from the deep-seated fluid or semi-fluid por- 
tions of the mass, and to have been forced up into 

c 
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the vacancies or the shrinkage fissures caused by the 
contraction consequent on the consolidation of the 
cooled portion or crust of the mass. The granite 
in such veins would necessarily be more siliceous 
than the granite mass through which they traverse, 
as basic rocks, although they melt at a lower tem- 
perature than the more siliceous, cool sooner and at 
a higher temperature, losing their heat much more 
rapidly. Consequently, it appears evident that the 
portions of a mass of granite which remain longest 
fluid ought to be more siliceous than the parts that 
cool first. The dyke-like veins of segregation are 
undoubtedly more siliceous than the roek which they 
traverse. Moreover, they are more compact, and 
finely crystalline. These latter peculiarities may, 
however, be due to the final rapid cooling when in 
the veins. 

Note. — M*Farlane thus writes on the cooling of siliceous 
rocks : — " The scoria of iron-furnaces are usually very acid, con- 
taining as much as sixty per cent, of silex. They generally fuse 
at a temperature of 1,450° C. As they flow out of the breast of 
the furnace, they may be observed to do so very leisurely, to be 
sluggish and viscid, but nevertheless to continue fluid a long 
time ; and even, in some cases, to flow out of the building in 
which they have been produced, before solidifying. On the 
other hand, slags from certain copper-furnaces, or from those 
used for puddling iron, are more or less basic, containing from 
thirty to forty-five per cent, of silica. As they flow out they are 
seen to be very fluid, and to run quickly, but they solidify much 
more rapidly than iron slag. Yet these basic slags fuse at 
1,300° C, or about 150° less than the more acid slags. Those 
who have been accustomed to observe metallurgical processes 
will not find it difficult to conceive how a very siliceous slag 
might continue fluid at a temperature at which a more basic 
one might become solid.'* 

They often are more or less felsytoid; that is, 
have the aspect of a felstone or felsyte ; but they 
always contain mica as a constituent, although often 



INGENITE ROCKS. 29 

only visible under the lens or microscope. On 
account of their similitude in aspect to felsyte, also 
on account of their usual purplish reddish colour, 
Delesse and others erroneously call them "eurites/^ 
although they are quite dissimilar to the original 
eurytes of Daubuisson. Rose, on the other hand, 
describes a granite apparently identical with them, 
and calls it granityte, a name to which there seems 
to be no objection. 

D, Granityte ; Geanitite (Rose). — A compact 
finely crystalline rock, usually purplish or red- 
dish purple in colour. An aggregate of felspar 
(orthoclase), quartz, and mica. Black and 
white mica seem always to be present, but often 
in such minute flakes as to be only microsco- 
pically visible. Pyrite, and sometimes marca- 
site, are locally present. 

Granityte * occurs as veins in granite from mere 
lines to two or more yards in thickness. It seems 
to be allied to elvanyte or quartz -porphyry, hereafter 
described, as sometimes part of the quartz in the 
granityte seems to have crystallized out prior to 
the other constituents. Moreover, granityte nearly 
always weathers evenly like those rocks, and not 
with the rugged uneven surface, so characteristic of 
typical granite. 

Allied to the intrusive granite are rocks that to 
the naked eye seem not mineralogically granite, 
yet petrologically they seem to be part of the in- 
trusive granite, as they always occur associated 

* If granityte, as suggested, fills cracks and fissures in the 
granite, it and elvanyte must necessarily have cooled under 
somewhat similar conditions. Jukes has described some of the 
granitytes of the counties of Wicklow and Dublin, Ireland, as 
elvanytes. 

C 2 
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with it, into which they seem to merge, and it into 
them. They are as follows : — 

E. Felsitic Granite (King) ; Felsite Eock (Cotta). 

— " A rock of compact texture, about the 
hardness of felspar, with dull or smooth con- 
choidal or fissile fracture ; colour yellowish, 
reddish, grey, greyish, or bluish, weathering 
white.^^ — Ootta. 

To the naked eye this rock does not appear to 
contain either mica or quartz; however, with a 
lens, both of these substances can be detected, but 
usually they appear to be sparingly and partially 
developed. 

F. Grbissen; Quartzitic Granite. — Apparently a 

crystalline granular aggregate of quartz and 
mica. 

Greissen occurs associated with the intrusive 
granite, and merges into it. Sometimes, indeed, 
there is felspar developed, but so sparingly and at 
such wide intervals, that it seems to be more an 
accessory than an essential of the rock. In some 
places even the mica seems to be absent, or in such 
minute particles as only to be detected by a micro- 
scopical examination. 

Structural Varieties, 

G. PoBPHYRiTic Intrusive, or Highly Siliceous 

Granite. — In which crystals of felspar are 
largely and conspicuously developed. 
H. Pegmatytb j Pegmatite [Gr. pegma, a hardened 
mass] . — The second variety of the veins of 
segregation; very coarsely and irregularly 
crystallized, the conspicuous constituents, 
according to Cotta, being ^^ orthoclase, quartz. 
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and silvery-white mica/' Nevertheless, it usu- 
ally also contains more or less dark -coloured 
mica, also pyrite or marcasite, and locally 
tourmaline. 

Pegmatyte sometimes appears in large, well- 
marked veins, but more frequently it occurs in 
irregular veins, patches, and lentils, dying out in 
every direction. The dark -coloured mica, although 
the other constituents may be very coarsely crystal- 
line, usually occurs in minute scales, but not always. 

a. Graphic granite [Gr. grajpho, I write]. — A 
variety of Pegmatyte, in which the con- 
stituents are so arranged as to produce 
figures resembling written characters. 

6. Blumen granite. — " The felspar assumes a form 
resembling flowering-stalks.'^ — Ootta. 

c. Plumose granite. — The mica assumes a plu- 
mose form, like Prince of Wales's feathers. 
— Jukes. 

The granites belonging to this type [intrusive 
granite] in general are not foliated ; nevertheless 
Forbes mentions a '^ foliated granite " at Edisvand, 
Norway ; of which he says : " No doubt could be 
entertained of its true eruptive origin." And my 
colleague, Mr. R. G. Symes, describes veins of a 
foliated granite which he observed N.E. of Castle- 
bar, in the co. Mayo, Ireland. In south-west Mayo, 
associated with very slightly metamorphosed rock, 
are wide dykes of foliated rock, some being typical 
gneiss (leaves of quartz, felspar, and mica), others 
homblendic gneiss, while some apparently are formed 
of leaves of quartz, orthoclase, and amphibole. 

Not uncommon in the intrusive granite is a 
structure having an aspect somewhat like folia- 
tion ; and yet it cannot be so classed^ as the con- 
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stituents of the rock have no tendency to occur 
in leaves. Perhaps it may possibly be some kind 
of close, irregular, rudely parallel-jointed structure, 
induced during the cooling of the rock, somewhat 
similar to the structure called by Scrope " shrinkage 
fissures.^^ This structure of the intrusive granite 
is scarcely perceptible in a hard specimen, but in 
rock masses it is conspicuous. 

Granites more or less due to metamorphism, having 
{for the most part) been altered into granite 
while in their present positions as regards the 
associated rocks (see note, page 7). 

These rocks appear to have been formed from 
previously existing sedimentary and igneous rocks. 
Those due to the metamorphism of the sedimentary 
and of the basic-igneous rocks, are often very 
similar in aspect and composition, while some of the 
acid-igneous rocks have changed into granite some- 
what similar to the Intrusive Granite (A). 

B. Granite for the most part non-intmsive ; Basic 
or Oligoclase Granite ; Scandinavian Granite [in part 
metamorphic] . — Usually a crystalline aggregate of 
quartz, black and white mica, orthoclase, and oligo- 
clase. When typical, it is a quinary granite ; how- 
ever it is very variable in its composition, which in 
part seems due to its metamorphic origin. Many 
minerals occur locally as adjuncts ; such as amphi- 
bole, titanite, ripidolite, pyrite, marcasite, &c., 
forming different varieties. 

Note. — Haughton is of opinion that the normal constituents 
of this class of metamorphic granite in Ireland, Scotland, Norway, 
Sweden, and Finland, are Qtwtrte, Orthoclase, Oligoclase, Mar- 
ga/rodite, and Lqndomdane. 
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VaHeties in Composition, 

A. HoENBLENDic Gbanite. — An oHgoclase granite, 

in which amphibole is a constituent. 
a. Titcmitic Granite ; Furbogh Oranite, 
h. Chlontic or Ripidolitic Granite. 

c. Talcose Granite. 

d. Epidotic Granite. 

With amphibole titanite sometimes occurs, and 
this variety has been called Furhogh Granite, 
from a district in the county Galway, Ireland. In 
places ripidolite, talc, or epidote may bo present 
with, or in place of, the amphibole, making vari- 
eties. The last-named mineral is supposed to be 
due to secondary formation. 

Note. — HorTihlendic granite by some geologists has been 
called " Syenitic granite." This name, however, seems not only 
unscientific, but also inapplicable, as the rock is not an aggregate 
of granite and syenyte, but of granite and amphibole [h&niblende], 
and it is to the latter mineral that the name is intended to 
direct attention. Chloritic granite and Talcose granite have 
erroneously been called " Protogene granite," also a most incor- 
rect name, as protogene {qnartz-\-fel8par-\-talc) is a constituent 
of neither. Furthermore, in general chloritic granite can have 
no relation to protogene, not containing any talc. 

B. Graphitic Granite. — With graphite in addition 

to mica. 

C. Hbmatitic or Ferruginous Oligoclase Granite. 

— ^With micaceous iron-ore in addition to the 
mica. 

D. Pyritous Oligoclase Granite. — Containing 
pyrite or marcasite, or even chalcopyrite, in 
addition to the other constituents. 
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Structural Varieties. 

E. PoRPHYBiTic Oligoclasb Geanitb; Oalway Gra- 

nite. — Having one of the felspars developed 
in crystals, larger and more conspicuous than 
those of the other constituents. Generally, it is 
the orthoclase that is porphyritically developed; 
however, sometimes it is the oligoclase. It is 
the typical granite of county Galway, Ireland. 

F. Gneissoid Granite; Fomatbd Granite; Gneissic 

Granite (Cotta). — An oligoclase granite, in 
which there is more or less distinct foliation. 
Sometimes one of the felspars is porphyritically 
developed, when in general the mica does not 
curl round the large crystals of felspar, but the 
latter lie promiscuously about. 

a. Nodular Granite. — Containing round or semi- 
angular pieces or nodules of a dissimilar 
granite or of a granitic rock.' The inliers 
often are a homblendic granite or a rock, 
like minette, or like a gneissyte, but they 
vary considerably. 

&, Lenticular Granite. — A more or less gneissoid 
granite, containing lenticular patches or len- 
tils of granite or a rock, like a gneissyte or 
minette. The lentils sometimes occur closely 
together, at other times widely apart ; but 
in all cases the foliation of the rock curls 
round them. 

G. Intrusive Oligoclase Granite; Omey Granite. 

— Very similar to the non-intrusive oligoclase 
granite ; but such minerals as amphibole, tita- 
nite, ripidolite, &c., only occur locally, as ac- 
cessories. It has been called " Omey granite,'' 
from an island on the west coast of Ireland. 

Besides the varieties mentioned above^ others 
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might be named, but those given seem t6 be the 
most important. 

Veins of segregation occur in the oh'goclase 
granite. Their composition appears very similar to 
the veins of segregation {granityte) that occur in the 
highly siliceous granite, being of a more or less 
siliceous nature. There are also irregular veins, 
nests^ and lenticular patches^ sometimes of con- 
siderable size, of a rock answering Cottars descrip- 
tion for the rock called Pegmatyte. The Pegmatyte 
found associated with the non-intrusive oligoclase 
granite is, at least in some instances, due to the 
metamorphism of irregular felspathic veins and len- 
ticular patches that existed in the metamorphosed 
sedimentary and irruptive rocks prior to their being 
changed into granite. 

Basic igneous rocks may be metamorphosed into 
rocks very similar to the Basic or oligoclase granite, 
or its varieties; and the Acid or highly siliceous 
igneous rocks may change into a rock like the finer 
varieties of the Intrusive or highly siliceous granite 
(A) ; while the basic felstones [Euryte and such rocks) 
may be altered into more or less hornblendic or 
chloritic, or even talcose granite. 

H. Geanitic Felstone. — A fine, more or less even- 
grained aggregate of quartz, felspar, and mica. 
In some varieties the felspar seems always to 
be orthoclase ; the mica may be black or 
white, often both. Part of the mica may be 
replaced by amphibole or ripidolite. They 
weather neither like a true granite nor yet like 
a felstone, having a characteristic weathering of 
their own, partaking of the nature of both. 

Granitic felstones probably are metamorphosed 
felstones. They are often banded, the lines some- 
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times being parallel, or nearly so, to the walls of the 
dykes, but at other times they are oblique. The 
bands are due to thin zones of different colour or 
texture, perhaps also of composition. In these 
bands, or between them, there is on rare occasions 
a structure like foliation. 

All the metamorphosed igneous rocks are more 
or less granitoid, in accordance with the intensity 
of the metamorphism that has acted on them and 
the associated sedimentary rocks. 

C. Protogene [Gr. protogenes, first formed; the 
rock, when first discovered, being supposed to be 
the oldest] . — A granitoid rock ; a crystalline aggre- 
gate of quartz, felspar, and talc. 

Protogene, although* not a true granite, seems 
allied to those of the Oligoclase type (B) . The name 
is said to have been given originally to a metamor- 
phic rock, but its original signification appears to 
have been lost, for Cotta thus describes it : — ^^ A 
granite which contains talc or chlorite, or decom- 
posed mica, instead of the usual mica.^^ This is an 
erroneous definition, for if it contains either mica or 
ripidolite instead of talc, it cannot be Protogene.* 
However, Cotta would appear not to be the only 
geologise or petrologist who has found this rock a 
stumbling-block; as Haughton, after examining 
numerous specimens of the so-called Protogene 
from the Alps, states that most of them " contained 
not talc, but dull mica or ripidolite, or some kindred 
mineral.^^ If a rock contains mica in addition to 
talc, or ripidolite in place of talc, it cannot be pro- 
togene, but is, in the one case, Talcose Granite, and 
in the other, Chloritic or Ripidolitic Oranite, 

* Some basic felstones, when metamorphosed, appear to be 
trae protogene (quartz-J-felspar+talc). 
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The formation of granite is not fully understood ; 
yet I cannot but believe that while some are un- 
doubtedly intrusive, others have been formed by 
extreme metamorphic action. However, between 
the two extremes there is a rock (previously men- 
tioned and described as Intrusive oligoclase granite) 
that partakes of the nature of both, having con- 
stituents very similar to the ordinary oligoclase 
granite, while it is intrusive, like the highly sili- 
ceous granite. This at first may appear an ano- 
maly; nevertheless it seems capable of a simple 
explanation. 

All authorities infer that granites were formed at 
a considerable depth beneath the earth^s surface, 
under pressure, by extreme heat. They cooled and 
consolidated, more or less gradually, long previous 
to coming near, or being exposed at the surface of 
the earth. 

Rocks, under the above conditions, would melt 
more or less rapidly in accordance with the inten- 
sity of the heat to which they were subjected, the 
amount of pressure, and constituents of which they 
are composed. Moreover, the more acid portions 
would remain longer fluid, during refrigeration, 
than the basic {see page 28). 

If, while in a state of fusion, the heating action 
were to cease or begin to subside (either of which 
must at some time have happened), the rocks or 
strata affected would be in the following conditions : 
Part would be entirely fused or liquefied ; part would 
be semifused ; while the rocks adjacent to the latter 
would be only more or less altered. Of the latter 
class, the least altered rock would be represented 
by rocks belonging to the Schist series ; while the 
more altered rocks, according to the intensity of 
the metamorphic action, would form the Gneiss 
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series and the Oneissoid granite. The second class, 
or the semifluid rocks, would form the Oligoclase 
granite^ or the Qranite due to extreme metamorphism; 
while the first class, or the completely fluid mass, 
would form the dij0ferent intrusive or irruptive 
rocks. 

Of the completely fluid mass, part ought to find 
its way to, or close to, the earth^s surface, and 
then cool under little or no pressure, forming the 
Plutonic and Volcanic rocks ; a portion would con- 
solidate between the source, the caldron, if it 
may be so called, and the surface of the earth, 
nnder more or less pressure, and form Elvanyte or 
Quartz- Porphyry, the granitic rocks next to be 
enumerated and described ; while the residue would 
consolidate in or near the caldron. 

The consolidation of the residue, that remained 
in or near the caldron or source, could scarcely 
have been simultaneous, as it is probable the outer 
or upper portion would consolidate sooner than the 
inner or lower part. Moreover the acid portion 
would consolidate slower than the basic part ; 
consequently there ought to be two distinct 
rocks forming, — a more basic rock above, and a 
more acid or siliceous rock below. As the upper 
or more basic rock cooled and consolidated, it 
ought to shrink more or less, and thereby form 
cracks, fissures, and other vacancies, into which the 
underlying still fluid or semifluid matter would be 
squeezed ; therefore at any time prior to their final 
consolidation, part of the oligoclase granite or part 
of the highly siliceous granite might be forced up 
into and occupy all vacancies in the supercrescent 
rocks, and thereby form intrusive granite of one or 
both types [Intrusive oligoclase gra/nite and Intrusive 
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highly siliceous granite) ; — subsequently, when the 
overlying rocks were denuded away, tracts, veins, 
&c., of these granites would be exposed. 

The above suggestions, if correct, give a solu- 
tion for the formation of the three different kinds 
of granite, — Highly siliceous granite. Intrusive oli- 
goclase granite, and the Non-intrusive oligoclase 
granite. The Non-intrusive oligoclase granite would 
be represented by the semifluid portion that first 
consolidated; the Intrusive oligoclase granite by 
the more basic portion of the fluid mass that was 
forced out of its normal position ; while the Highly 
siliceous granite would be the part that took 
longest to cool and consolidate. That granite must 
cool and consolidate under laws somewhat similar 
to the above appears highly probable, because 
when two or more granites come from one source, 
the last formed is more siliceous than the rock 
through which it breaks up, while the veins of 
segregation in the former are more siliceous than 
the parent rock in which they appear. 

D. Elvanyte (Jukes) ; Cluartz-Porphyry ; ClTiartzi. 
ferons Porphyry; Oranitic Porphyry (Cotta), [Celtic, 
el or oily rock, and van or han^ white, so called 
from the white crust of the rock when weathered] . 
— A granitic rock, having a granular or compact 
felsitic or felspathic matrix, inclosing globules, 
blebs, and crystals of quartz, crystals of one or 
more felspars, with more or less mica or amphi- 
bole, ripidolite, and the like, Pyrite and mar- 
casite are often constituents. In many of the 
siliceous varieties, a considerable portion of the 
quartz crystallized out prior to the other minerals. 
The matrix may be siliceous [felsitic) or basic [feU 
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spathic), and of a greenish, greyish, brownish, 
blackish, bluish, or even yellowish colour: all of 
the yellowish, as also some of the blues, seem due 
to weathering. 

Note. — Elvanyte naturally includes not only the quartz- 
porphyries, but also the syenytes (quartz 4-fel8par4-amphibole) 
of some British geologists. 

The free silica or quartz in the Elvanyte is for the 
most part in irregular blebs or globules, from minute 
specks to the size of a pea, or even larger. The 
quartz internally has a glassy, often radiated struc- 
ture, and externally on some, the crystal faces can 
be recognized, while others appear to be regular 
coated minute balls. The quartz is scattered 
through the mass, sometimes sparingly, but at 
other times so thickly as to give the rock a piso- 
litic aspect. Elvanytes, except some of the very 
granitic varieties, weather with the even flow- 
ing surface so characteristic of the Felstones, and 
not with the rough rugged aspect of granite. 
They often near the edge of large masses, at the 
walls of dykes, and in small branch dykes or veins 
merge inco a rock in appearance identical with 
felstone : this compact rock is called by Cotta the 
Base or Mother-rock, The Mother-rock at dyke walls 
is rarely more than a few inches thick. Elvanytes 
being hypogene rocks, are never accompanied by 
tuff. 

Note. — A true elvanyte is more crystalline at the centre of a 
dyke or mass than at the margins, while an elvanoid rock due 
to metamorphism is more crystalline at the margins than in the 
interior, the change in the latter taking place from the outside 
inwards. 
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Varieties in Composition, 

A. Felsitic and Felspathic Elvanyte. — Respec- 

tively a siliceous or a basic elvanyte, in which 
the quartz, mica, and other minerals are more 
or less developed. 

a. Orthoclasic Elvanyte, — When the felspar is 

principally orthoclase. 

b. OUgoclasic Elvanyte. — When the felspar crys- 

tals are principally oligoclase. 

c. RappaJcivi Elvanyte, — An elvanyte in which 

many of the orthoclase crystals (often pink 
or flesh-colour) are inclosed in an envelope 
of oligoclase (often light green). In the 
Finland variety the orthoclase is generally 
in rounded masses inclosed in orbicular en- 
velopes of oligoclase. 

B. QuARTziTic or Siliceous Elvanyte. — Having a 

large percentage of siliceous matter. 

C. Micaceous Elvanyte. — ^Having a large percent- 

age of mica. 

NoTB. — These rocks would be called " mica traps " by some 
aathois. (See Mica Trap, page 48.) 

2?. Pyritous Elvanyte. — Having a large percent- 
age of either pyrite, marcasite, or chalco- 
pyrite. 

E. Hobnblbndic Elvanyte. — When typical, a gra- 
nitoid rock, an aggregate of quartz, felspar, and 
araphibole, usually with some pyrite or mar- 
casite ; it however graduates into more or less 
compact varieties. 

Varieties in composition are, — a. Micaceous ; h. 
Ckloritic; c. Felspathic ; d. Pyritous; respec- 
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tively, as different minerals give a marked 
character ; some structural varieties arp 
gneissoid. 

NoTB. — Some authors would call homblendic elvanyte and 
its varieties " syeny te." Part of a mass may be a true syenyte 
(am2)^i6ofe+orthoclase-j-quartz), but in general the rock con- 
tains two felspars. 

F, Chloritic or Eipidolitic Blvanyte. — Having 
ripidolite replacing most or all of the mica or 
amphibole. 

Structv/ral Varieties, 

0. Granular Elvantte. — With a matrix somewhat 
resembling granite; but distinct crystals of one 
or more felspars, with globules, blebs, and crys- 
tals of quartz, flakes of mica, or crystals of 
amphibole, are separately and prominently de- 
veloped. In one variety ripidolite replaces the 
mica or amphibole. 

H. Compact Elvanytb, or Pontellarytb. — The ma- 
trix is more or less compact throughout, form- 
ing a paste, often dark- coloured. It contains 
separate crystals, globules, or flakes of one 
or more felspars, amphibole, quartz, mica, or 
ripidolite. 

J. Gneissoid Elvanyte. — Elvanyte with a struc- 
ture that seems to be foliation, more or less 
well-defined- Some varieties are micaceous, 
others hornblendic ; while some may be chlo- 
ritic. Some gneissoid elvanytes may be me- 
tamorphosed igneous rock. 

/. Granitoid Elvanyte. — For the most part an 

aggregate of quartz and felspar, with mica, or 

ripidolite, or amphibole. Part of the matrix 

^ appears as a sort of paste, while some of the 
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quartz occurs in globules, blebs, or irregular 
crystals, having crystallized out prior to the 
other minerals. 

Most granitoid elvanytes weather more Uke a 
felstone than like a granite; some, however, do 
not. At the walls of dykes or masses they often 
merge into a more or less compact rock — " The 
MotheV'TOclc, or Base" of Cotta. Granitoid elvan- 
yte seems to be the passage-rock between granite 
and elvanyte. 

K, Pyrombbidb, or Ball Elvanyte, Ball Porphyry. — 
''This rock, in addition to the usual quartz 
crystals, contains balls of felsite (either small 
and numerous, or large and isolated. The 
small balls are frequently marked internally 
with radial streaks. The interiors of the larger 
ones are usually split after the manner of sep- 
taria, or they contain a geodic cavity). The 
clefts or cavities in the balls are wholly or partly 
filled with hornstone, chalcedony, agate, quartz, 
amethyst, calcite, fluorite, &c. &c." — Gotta. 



Class II.— PLUTONIC EOCKS. 

This name (from Pluto, the god of the infenial 
regions) has been given to the rocks that at one 
time were buried beneath the earth or sea, as dis- 
tinct from the Volcanic, or those that are thrown 
up and consolidated on the present surface of the 
earth. The Plutonic rocks were irrupted or in- 
truded, and consolidated at or near a former surface 
of the earth, or at the bottom of a sea or lake, 
under, comparatively speaking, little pressure; but 
subsequently they were covered by successive 

D 
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deposits of '^Derivate rocks/' As tney are not 
"hypogene rocks/' they have their tuJ0fs, agglome- 
rates, and other mechanically-derived associates, 
with which they may be inters tratified, as also with 
any class or variety of derivate or sedimentary rock. 
In Nature there are no hard divisional lines be- 
tween different kinds of rocks, more especially 
ingenite rocks; therefore the Plutonic rocks, on 
one hand merge into Granitic rocks, and on the 
other into Volcanic rocks. A boundary between 
the Granitic and Plutonic rocks can be defined, 
as the first are hypogene, while the latter are 
not ; but the dij0ference between the Plutonic and 
the Volcanic rocks is much more vague, we only 
knowing that the latter are intrusive rocks, erupted 
and consolidated at the present surface of the earth, 
while the former were formed in ages or geological 
periods long past, and subsequently were covered 
up by accumulations of strata that are now in part 
removed by the force of denudation, thereby bring- 
ing them again to the surface. 

E. Felstone, Felsyte, or Felsite [Ger.felspathy rock 
spar] . — A compact or granular, or splintery quartz- 
itic t'elspathic rock — often porphyritic or quartzose; 
sometimes micaceous, or hornblendic, or ripidolitic; 
pyrite or marcasite, and sometimes chalcopy rite, may 
occur as constituents. 

The Pel stones, or Felsytes, include all the highly 
siliceous plutouic rocks, and are for the most part 
a felsitic compound. Various minerals, however, are 
locally ingredients, forming numerous subgroups and 
varieties. Felstones, or Felsytes, usually weather 
in flowing surfaces with even outlines. They are, 
however, affected by different structures. Some are 
homogeneous ; in some there is a platy arrange* 



INGENITE ROCKS. 45 

ment^ rudely parallel to the walls of the dykes ; 
while in others, sometimes, however, associated with 
the platy structure, is a spheroidal or concretionary 
arrangement. The platy structure may be due to 
the rock cooling in thin sections, or nearly vertical 
layers ; or perhaps, as suggested by Scrope, to the 
diflFerential motion of the vesicular and non-vesicular 
portions of the cooling rock. The spheroidal or 
concretionary arrangement seems always to occur 
near the end of a dyke, and may be due to the 
cooling when the rock was in its last stage of mo- 
tion : Phillips, in his description of "Vesuvius,'^ 
figures and describes a similar structure in some of 
the dykes of lava belonging to that volcano. 

In other felstones, or felsytes, there are lines 
cutting obliquely across ; while in some is a rudely 
columnar structure, except that the joint-planes are 
as often oblique as perpendicular to the walls of the 
dykes. Associated, in places, with the last-named 
is a very irregular platy development between the 
joint-Hnes usually perpendicular to them, but often 
more or less oblique. 

The minerals most commonly appearing in Fel- 
stone or Felsyte, are — crystals of orthoclase, oligo- 
clase, pyrite, marcasite, and amphibole, blebs or 
crystals of quartz, and flakes of black and white 
mica, and ripidolite. The quartz globules vary 
from minute particles to the size of a pea. 

A. Peteosilex (Brongniart) [Lat. petra, stone, and 
silex, flint, on account of the hard matrix and 
flint-like appearance of the rock], Felsyte, or 
Fehite, — The type rock of the Felstones. A 
compact or granular, hard, siliceous felsitic 
rock; a granular mixture of felspar and quartz, 
in which, although fine-grained, the minera^ 

n 2 
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constituents do not merge into one another, 
but are recognized by the eye, with or without 
the help of a magnifying-glass. Petrosilex is 
greyish, greenish, purplish, or bluish in colour; 
when yellowish or reddish, the colour seems 
due to weathering. Some are splintery, but 
usually they have from an uneven to a con- 
choidal fracture, and are translucent or sub- 
translucent. Some have a porcelanic, others a 
saccharoid aspect. 

a. Felstone glass ; Pitchstone felsyte.* — '' The 

principal mass is homogeneous; of vitreous 
pitch-like appearance ; conchoidal fracture ; 
resinous lustre; translucent at the edges, 
and very variously coloured.^' — Cotta, 

b. Bibaned petrosilex ; Striped, or ribaned felsytsy 

with bands of dij0ferent colour, texture, and 
sometimes composition alternating. — In 
some varieties the rock splits into plates 
along the riban. 

jB. Quartzitic or Quartzose Felstone, or Felsyte ; 
QuARTziPEROus Felstone. — A compact felsitic 
mass, inclosing crystals or crystalline grains 
of quartz. Of quartzitic felstone there are 
different varieties; some due to composition, 
others to structure. 

The compact matrix consists principally of fel- 
spar, and of it Cotta says : " Probably orthoclase; 
its proportion of silica is, however, too high even 
for orthoclase, and it is therefore probable that 
some quartz is intimately combined with the fel- 
spar.^^ The colour of the matrix is greyish, 
greenish, purplish, or bluish, with the surface 

* Pitchstone felsyte must not be confounded with the vol- 
canic rock. 
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weathering a dirty white; when the rock is 
yellowish or reddish, the colour seems due to se- 
condary action. The texture of the matrix varies 
considerably : sometimes it is compact like horn, 
with a smooth conchoidal fracture ; at other times 
it is granular, or saccharoid, or splintery. Usually 
it is compact, with a fracture from semiconchoidal 
to uneven, but sometimes it is vesicular or amyg- 
daloidal. 

Varieties in Oomposition. 

a. Oligoclasic quartzitic felstone ; h. Micaceous ; 
e. Hornhl&tidic ; d. Chloritic, or RipidoUtic; 
e, Pyritous, according to whichever mineral 
gives a character to the rock. 

The micaceous varieties graduate into Minettey 
while other varieties graduate into FeUitic elvanyte. 

Structural Varieties. 

f. Stripedy or Ribaned quartzitic felstone, — Thin 

layers of somewhat dissimilar texture; hence 
the fracture appears to be striped like a 
riban, and the rock splits more easily in 
the direction of those layers than across them. 

g, VariolitiCy or Spotted quartzitic felstone^ con- 

taining in the matrix worm- shaped spots, 
or blotches of different colour, texture, and 
usually of composition. — In the latter case 
the rock weathers into pock-marked, or ovate 
hollows. 
(7. MiNETTB, Micaceous Felstone, or Felstte. — A 
more or less felsitic or felspathic rock, contain- 
ing much mica, and sometimes distinct crystals 
of orthoclase or oligoclase, or amphibole. 
a. Fraidronyte—^Fraidronite. — ^' A greenish fels- 
pathic principal mass combined with a greater 
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or less quantity of mica. Pyrite and quartz 
occur as accessories.^^ — Gotta. 

Note. — Mica Trap. — If the grouping of some recent writers 
were followed, the suborroup just described, and all other highly 
micaceous rocks, should here be introduced and described as 
Mica traps. Under this name, however, have been included 
"micaceous elvanyte," "micaceous felstone or minette,** "mi- 
caceous euryte," " micaceous diabase or kersantyte," " micaceous 
dioryte or kersanton,*' " micaceous melaphyre," " micaceous do- 
leryte," and many micaceous varieties of the above subgroups ; 
rocks that are quite dissimilar, except that mica is largely deve- 
loped in each. Mineralogically, such a group may exist, but 
geologically or petrologically it does not, for the different rocks 
which must be included under the name are varieties or sub- 
groups not only of quite distinct groups, but also of distinct 
classes, for under it would be included granitic, plutonic, and 
volcanic rocks. Such a group will not be introduced into this 
Manual, but each micaceous rock will be found described in its 
natural group and place. 

D. Euryte, or Burite [Gr. eureo, to flow well or 
easily] . — A compact or granular felspathic 
rock, occasionally showing glistening specks 
of quartz in the mass, usually purplish or 
greenish in colour; may be vesicular or amyg- 
daloidal ; when heated before the blowpipe in 
thin pieces, it fuses with greater or less fa- 
cility. It is often columnar. 

In A.D. 1817 Daubuisson proposed the name 
Eurite for the basic felstones, on account of their 
fusibility. This name was afterwards, however, 
misapplied by Delesse and others, who called 
Granityte (veins of segregation in granite), by 
Daubuisson's name, apparently mistaking the rock, 
on account of Granityte being in colour and aspect 
somewhat similar to Euryte.* 

* A Granityte to the eye may appear the same as a Petro-silex 
or a Euryte, but if careMly examined will always be found to 
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Subsequently Nauraann has proposed for Dau- 
buisson^s Buryte the name " Porphyrite/^ and 
Cotta advocates its adoption. It however seems 
to be a most objectionable name, as many authors 
use the term synonymously with porphyry.* More- 
over, the name refers to a structure which is not an 
essential feature of the subgroup, or, to quote 
Cotta, — " The name of Porphyrite refers to a 
texture which is not an essential feature of these 
rocks, hecaicse the PorjphyHtes are not always in fact 
porphyritic.'^ 

Note. — Intermediate between the highly siliceous felstones, 
or felsyteSf and the whinstones^ are rocks that partake more or 
less of the nature of both. These intermediate rocks Jukes and 
other British geologists seem to class with the basic rocks under 
the general name of Greeastone ; f a name derived from the 
prevailing colour of the rocks, as even the purplish varieties 
iiave a green tinge, or merge into a green. One reason for 
this classification seems to be, that all the rocks included, fuse 
with greater or less facility before the blowpipe. Within the 
last few years there appears to be a reaction among some of the 
British geologists, who seem inclined to go to the other extreme, 
and place not only the eurytes, but also all the micaceous dole- 
rytes, diorytes, and diabases in the Felstone group. This is 
evidently erroneous, as the latter rocks ouj^ht to be put with 
the basic rocks ; or they and the eurytes should be placed in an 
intermediate group (called Hybrid rocks by Durocher) between 
the highly siliceous and the basic plutonic rock. 

Varieties in Composition. 

a. Orthoclasic euryte ; 6. Oligoclasic ; c. Mica- 
ceous ; d, Hornblendic ; e. Ghlontic, or Ripi- 
dolitic; f Qitartzose. 

contain minute flakes of mica and a granular structure, never 
having the compact or semivitreous appearance characteristic of 
a Euryte. 

* Its advocate, Cotta, seems to use it in this sense. 

t Jukes, in his Manual, mentions that there are ** interme- 
diate rocks/' but he does not name them. 
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The orthoclase and oligoclase appear as crystals, 
changing the rock into a Por^thyry ; the micaceous 
variety by some would be called a Mica-trajp, and 
in the quartzose variety the quartz appears in blebs, 
globules, and crystals. 

Structural Varieties, 

g. Euryte porphyry ; h. Amygdaloidal euryte ; L 
Vesicular ; j. Compact ; k. Slab or flaggy 
euryte; and l. Cleaved; according to the 
structure that gives a character to the rock 
mass. 

The compact varieties have a conchoidal or sub- 
conchoidal fracture, while some of the cleaved rocks 
make a coarse roofing slate. 

Structural Varieties of the Felstones, 

E. Compact Felstone, or Felsytb. — Typical fei- 

st one or felsyte {see Petrosilex). 

F. Granular Felstone, or Felsytb. 

G. Friable, or Mealy Felstone.- — A more or less 

fissile, or friable felstone ; usually of a pale 
greenish or greyish colour; tough, but splits 
easily ; a mealy or scaly aspect ; often has a 
soapy feel, showing a transition into Steatyte. 

This rock is undistinguishable in aspect and com- 
position from some of the fine mealy Felstone tuff. 
It may possibly be a true tuff, but as it occurs in 
dykes and intrusive masses, and often graduates 
into a compact felstone, it is here described. 

if, RuBBLY or Shingly Felstone ; Thtckly-jointbd 
Felstone. — So traversed by three or more re- 
gular or irregular systems of joint-lines, that the 
rock breaks up into rubble or angular shingle, and 
is incapable of being quarried in large pieces. 
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J. Clbatbd or Slaty Felstone. — ^With cleavage- 
planes^ sometimes so distinct that the rock 
splits into slates, but rarely into " Roofing 
slate/' 

/. Foliated or Schistoid Felstone; Schistose 
Felstone. — ^A fissile felspathic rock, composed 
of leaves of felspar, with mica or amphibole, 
or ripidolite ; sometimes with a little quartz. 

Note. — Rocks very similar both in aspect and in composi- 
tion are found among the metamorphic igneous rocks. Never- 
theless it may be possible that some felstones are so constituted 
that on solidification their constituents arrange themselves in 
leaves. At Barna, co. Galway, Ireland, breaking up through 
the porphyritic oligoclase granite, are dykes belonging to this 
subgroup that apparently are newer than the time at which the 
general metamorphism of the associated rocks took place. 

JSl. Gbanulyte, or Granulite. — "A fine-grained 
to compact fissile compound of felspar and 
quartz, usually with some mica.^^ — Gotta, 

Note. — Granulyte, although allowed to remain provisionally 
among the Felstones, muy properly belong to the metamorphic 
igneous rocks, and be a felstone into which a fissile structure 
has been introduced by metamorphism. Some of the metamor- 
phic igneous rocks hereafter to be described seem to be iden- 
tical with the granulite of Cotta. 

i. Felstone or Felsytb Porphyry ; Porphyry; 
Orthophyre. — Felstone, or Felsyte, contain- 
ing distinct and numerous crystals of one or 
more felspars. 

a. Amygdaloidal (Gr. amygdalon, an almond) ; 
b. Vesicular. 

If the felsitic or felspathic matrix is full of cavi- 
ties, the rock is called vesicular, while, if it contains 
crystalline secretions filling the original cavities, it 
is called amygdaloidal. 
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FelstoneSy or Felsytes, supposed to be metamorphosed, 

Metamorphic action as yet has not been properly 
explained or understood. It cannot be denied that 
derivate rocks may be altered into schist and gneiss ; 
yet many authorities seem to doubt that igneous 
rocks could be altered by the action that meta- 
morphosed the others. That the latter have some- 
times been altered, seems not only probable but also 
absolutely necessary, for the following reasons : — 

There are derivate rocks of all ages, which have 
their associated igneous rocks. Such derivate rocks, 
except, however, those of the most recent age, are 
often metamorphosed ; the metamorphism being 
clearly normal (to use Delesse^s expression), i,e, not 
the result of the intrusion of the igneous rocks, 
although, as is often evident, effected after that 
intrusion. The agents which have prevailed to 
metamorphose the containing derivate rocks must 
unquestionably have attacked the contained igneous 
rocks, and that they have sometimes succeeded in 
altering them also more or less, seems clear from 
the circumstance, that the igneous inliers just men- 
tioned are often different from any of those that 
occur in unmetamorphosed sedimentary rocks ; 
which circumstance cannot be regarded as merely 
accidental. 

In some localities, such as West Galwfty and 
Mayo, Ireland, there appear to be data for the 
above suggestions. In these places it has been 
observed that associated derivate and igneous rocks 
appear to have been acted on in similar ratio, as 
expressed in the following table : * 

* This table only records changes that have been observed, 
not, however, all the changes rocks are capable of. The first 
stages of metamorphism of the Whiustones are so various, that 
it is hard to give a general name for the rocks. 
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M. Gneiss YTB or Gneissite; GneissoidFelstone. — A 
crystalline fissile aggregate of quartz, felspar, 
and mica, more or less foliated ; always occur- 
ring in dykes or intrusive masses, associated 
with gneiss or schist. 

Note. — ^Apparently this rock is the same as the rock described 
by Cotta, and called Red Gneiss. 

Gneissyte generally does not occur among sedi- , 
mentary rocks in the first stage of metamorphism * 
{Schist series), but among highly metamorphosed 
sedimentary rocks {Gneiss series); dykes and masses 
of it are often found. 

Varieties in Composition. 

a. Quartzose Gneissyte; b.Felsitic; c. Micaceous ; 
d, Hornblendic ; e, Syenyte Gneissyte; /. 
Ctdoritic or Ripidolitic; g, Talcose Gneissyte. 

Varieties d, e, /, and g are probably metamor- 
phosed eurytes. The diflference between d and e is, 
that the former contains mica, in addition to amphi- 
bole, while in the latter there is only amphibole. 

Structural Varieties, 
h. Poiyhyritic, and i. Schistoid. 

The latter variety splits easily along the planes 
of foliation, on account of one of the constituents, 
usually the mica or the quartz, being only very 
sparingly developed. It is the passage rock 
between gneissyte and schistoid felstone. 

N. Schistoid Felstone or Felsyte. — A fissile ag- 
gregate of felspar and mica; generally a little 

* For the degrees of metamorphism of the derivate rocki 
tee pages 37 and 76. 
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quartz is present^ but in sucli small quantities 
as to seem more an accessory than an essen- 
tial. The rock mass is more or less foliated. 

Some schistoid felstones have an unctuous feel, 
and change by pseudomorphic action into steatyte 
schist, or even steatyte. 

Note. — The foliation in the metaroorphic felstones seems to 
follow conspicuous structures in the original rocks. Some normal 
felstones are amorphous, others have a spheroidal or platy struc- 
ture, while some are cleaved. In the amorphous felstones there 
are often lines apparently due to viscid fusion, while in the 
platy felstones the lines are parallel, or nearly so, and at other 
times oblique to the walls of the dykes. In the metamorphic 
felstones very similar structural peculiarities can be found ; in 
some there is little or no foliation, but the rocks are banded 
(see Granitic FeUione^ page 35), while in some there is well- 
marked foliation, either parallel or oblique to the walls of the 
dykes, or spheroidal. 

Schistoid felstones may be named after conspicu- 
ous minerals locally essential ; they may be quartzose, 
ov felspathicy or micaceous, or hornblendic, or stea- 
title, &c. &c. 

F. Whinstone;* Greenstone. — A crystalline aggre- 
gate of felspar with either pyroxene, amphibole, or 
nralite. With these minerals, in forming subgroups 
and varieties, are associated ripidolite, mica, pyrite, 
marcasite. Under the group of Whinstone are 

* The term Whinstone has been adopted in place of Green- 
stone, as the latter has different siguificatioDS, according to the 
authority by which it is used. Jukes and many other British 
geologists include under that name not only the basic plutonic 
rocks, but also all the basic felstone, especially when of a green 
colour. Gotta includes under this name I >ioryte and Diabase. 
Brongniart confines the term to Dioryte, while Naumann restricts 
it to Diabase. Whinstone seems to be a nearly universal name 
in England, Ireland, and Scotland, the only objection to it being 
that in places it is also applied to the basic volcanic rocks. 
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included all the very basic Plutonic rocks. They 
are usually dark- coloured, greenish or blackish; 
however, a few are light-coloured. The whinstones 
are often vesicular or amygdaloidal, and have their 
associated tuffs, with which they are often inter- 
stratified. 

A, DoLERYTB [Gr. doleros, deceptive]. — A tough 

aggregate, principally a mixture of felspar and 
pyroxene. Nearly always of a dark colour. 

a. White-rock (Jukes). — A doleryte of a nearly 
white colour, found associated with coal in 
Staffordshire and elsewhere. The dykes of 
'^ white-rock ^^ can be traced into masses of 
ordinary dark -coloured doleryte. 

fe. Aphanyte-doleryte ; Basalt. — Very compact; 
often called ^* Basalt ;^^ the latter name, how- 
ever, ought to be only used for a variety of 
volcanic rocks. 

B. Melaphyre. — A crystalline aggregate of felspar 

and pyroxene, with or without amphibole ; of 
a dark colour, greenish, brownish, or blackish, 
with more or less resinous lustre; may be 
compact, porphyritic, vesicular, or amygdaloidal, 
and often contains specks of opal or quartz, also 
zeolites. Before the blowpipe it fuses readily ; 
fracture uneven. 

Varieties in Composition, 

a. Eukryte, or Eukrite, — A crystalline granular 
aggregate of anorthite and pyroxene, occa- 
sionally with some olivine, amphibole, and 
epidote; the latter mineral being due to 
decomposition. 

Peridolyte, — A subvariety in which olivine is 
always present. 
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b. Magnetic Melaphyre ; having magnetite as a 

constituent. This rock may always be dis- 
tinguished from 'inagnetic diabase, as the 
magnetic constituent of the latter is pyrrho- 
tite. 

c. Micaceous Melaphyre, — The mica often is in 

considerable quantities. 

Structural Varieties. 

d. Porphyritic, containing felspar crystals; e, 

Amygdaloidal; f. Vesicular; ajid g,Variolitic, 
having spots of a different colour and 
texture, also perhaps of composition. 

C. Pyroxenyte (Dana). — A compound of pyroxene 

and orthoclase. 

D. Diabase. — A crystalline granular aggregate of 

felspar, pyroxene, and ripidolite ; colour usually 
greenish or purplish. The felspar is either 
oligoclase or labradorite, and frequently the 
latter. The pyroxene is diallage, and rarely 
ferruginous. The ripidolite is generally green, 
and in subordinate quantities ; it is often only 
distinguishable with difficulty, from being in 
intimate admixture with the diallage. 

Varieties in Composition. 

a. Pyroxenic, or Augitic Diabase, having nume- 

rous and well-developed crystals of pyroxene, 
which, when weathered, give the rock a 
spotted appearance like a toad. 

b. Uralitic Diabase, with numerous and well- 

developed crystals of uralite. In some 
sub varieties part of the pyroxene in the 
matrix is replaced by uralite. This rock, 
also, when weathered, has a spotted aspect. 
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c. Lahradoritic ; d. Oligoclasic ; e. Magnetic, con- 
taining pyrrhotite ; a micaceous subvariety, 
weathers freely into a magnetic sand ; /. 
Kersantyte (Delesse), or Micaceous; and g. 
Calcareous. — " In a fine-grained or compact 
matrix of diabase rock are found small 
rounded grains of calcite, which do not 
apppear to be the fillings-up of cavities/^ — 
Cotta, 

Structural Varieties, 

If diabase contains numerous and well-developed 
crystals of felspar, it is called h. Porphyritic; if 
there are roundish concretions of any mineral, it is 
called i. Amygdaloidal ; while it is j. Vesicular, if 
there are open cavities ; k. Variolitic (" In the prin- 
cipal mass round concretions occur of a compact or 
radial-fibrous, or cod centric felsite (labradorite) '^ 
— Cotta) ; and I. Aphanyte, or Compact Diabase, 

E, Gabbbo; Gbanitone; Diallage Rock — "consists 
of labradorite or saussurite, and diallage, or 
smaragdite irregularly combined; also some- 
times all of these minerals together. It is very 
coarse-grained, fine-grained to compact, some- 
times slaty or spotted/' — Cotta. 

Some Diallage rock, such as that of the Lizard, 
Cornwall, is a metamorphosed igneous rock. 

a. Euphotide. — " A combination of felspar (saus- 
surite) and diallage, with titaniferous and 
chromic magnetic iron-ore, pynte, serpen- 
tine, and carbonates. The diallage often 
occurs as the variety smaragdite.^' — Cotta. 

h. Nuryte, or Norite (Scheerer), Labrador Rock. — 
" The Noryte of Scheerer, not of Esmark, 
is a compound of hypersthene or diallage^ 
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labradorite, orthoclase (containing soda)^ 
and even some quartz/^ — Gotta, 

Steny Hunt has described rocks under the name 
Anorthosyte. Of these, some contain a felspar be- 
tween andesine and anorthite, some between ande- 
sine and labradorite ; while in others it is a pure 
labradorite. 

Many of these rocks {a and 6), if not all of 
them, may more properly belong to the meta- 
morphic igneous rocks. 

c. Hyperyte, or Hyperite; Hypersthenyte, 

The hyperyte of Cotta and Dana is a coarse- 
grained to compact aggregate of labradorite and 
hypersthene. 

Some varieties are said to occur as unaltered 
igneous rocks, but many of the coarse crystalline 
viEtrieties would appear to belong to the meta- 
morphic igneous rock series. 

F. DiORYTB, or DiORiTE [Gr. dioros, a clear dis- 
tinction, in contradistinction to the doleryte, in 
which the minerals are indistinct] . — A crystal- 
line granular compound of felspar (not ortho- 
clase) and amphibole. Sterry Hunt has called 
this rock Anorthyte. 

Many diorytes are undoubtedly metamorphosed 
igneous rocks. In them the minerals are always 
prominently and distinctly visible ; therefore it 
does not appear at all improbable that they were 
the rocks which first received this name. Ac- 
cording to Dana, the felspar ought to be alhite. 
He however seems to be nearly alone in this 
opinion. 

a, AmpJdbolyte. — A homogeneous fine-grained 
compact mass, consisting of labradorite and 

E 
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amphibole {Dana). According to Naumann, 
the latter ought greatly to predominate. 
h. Ajphanyte [Gr. aphanes^ unmanifest] , or ^na- 
mesyte (Jukes). — A compact homogeneous 
variety of dioryte, without distinct grains. 

Some dioryte-aphanytes are said to have as their 
felspar, orthoclase ; in which case they are not, pro- 
perly speaking, a homogeneous variety of Dioryte, 
but a homogeneous variety of Syenyte, 

c. Kersanton (Riviere), Micaceous Dioryte. — Con- 

taining a great and conspicuous quantity of 
mica. 

Note. — The highly micaceous diorytes, similarly as the highly 
micaceous melaphyres and diabases, would be classed by some 
geologists among the " mica traps." 

d. Najpoleonyte, or Orbicular Dioryte, — A local 

variety, consisting, according to Delesse, of 
a combination of anorthite, blackish -green 
amphibole, with some quartz. The anorthite 
and amphibole form orbicular concentric 
layers round a kernel, each mineral forming 
diJBTerent layers of alternate light and dark 
colour. 

G. Syenyte, Syenite. — A crystalline aggregate of 
orthoclase and amphibole, with or without 
quartz. The quartz appears to be more an 
accessory than an essential. 

Note. — Some syenytes are undoubtedly metamorphosed 
igneous rocks, while others do not appear to have had such an 
origin. 

The name Syenyte has been given to various 
rocks. Haughton, Forbes, Cotta, Werner, and 
others describe it as a rock in which quartz is not 
a necessary ingredient; while Jukes^ Dana^ and 
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others define it as an aggregate of orthoclase, am- 
phibole, and quartz. Some authorities erroneously 
class the hornblendic granites among the syenytes. 
Cotta says : *' The orthoclase or microcline is usually 
the principal ingredient, and being in general red, 
it gives that colour to the whole rock. There 
are, however, syenytes whose orthoclase is nearly 
white.^^ In the syenytes of West Gal way, Ireland, 
of metamorphic origin, the orthoclase is usually 
white. 

Varieties of Syenyte are, — a. Quartzose, and h, 
Titanitic, 

WhinstoneSy or Greenstones, supposed to be meta- 

worpliosed. 

H. Hornblende Rock (Macculloch). — An aggre- 
gate of amphibole, felspar (usually not ortho- 
clase), pyrite or marcasite, epidote, &c. &c. 
Some are so finely crystalline as to be nearly 
compact, while others contain crystals of am- 
phibole, from one to four or five inches long. 

Hornblende rock may in places be schistose, or 
nodular, or concretionary. Some of the schistose 
portions of this kind of rock, from larconnaught, 
Ireland, have been proved by Forbes to be derivate 
rocks; consequently such portions must be meta- 
morphosed tuff. When Hornblende rock is nodujar 
or concretionary, it may have spheroids from the 
size of a man's head to four or five feet in diameter, 
irregularly heaped up together, with the interstices 
filled with a schistose- looking stuff, that has a 
foliation rudely curling round the nodules; or the 
interstices may be occupied by a felsitic rock, or 
even, with quartzitic stuff, or perhaps with two or 
more of these substances mixed together. 

£ 2 
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Spheroidal or concretionary structure occurs in 
some whinstones, and Scrope calls particular at- 
tention to it, in some of the augytes of Central 
France. To such a structure in the original (un- 
metamorphosed) rock, some of that in the Horn- 
blende rock may possibly be due; nevertheless, 
the greater portion is probably due to the broken- 
up parts of the flow [the Friction-breccia of Cotta] 
that were rounded by attrition against one another; 
while the interstices were filled with the abraded 
or disintegrated portions of the rock, or by foreign 
matter washed into them by the water into which 
the flow was poured. This suggestion appears pro- 
bable, more especially when the typical rock merges 
into the nodular variety, and the latter, through 
agglomerate or conglomerate, into schist and 
gneiss. 

a. Actinolite Roclcy or Olassy Actinolite Rock 

(Krantz). 

b. Tremolite Bock. 

Hyaline acicular crystals of actinolite or tremo- 
lite, respectively mixed with a felspar (usually not 
orthoclase), or numerous nests of crystals may occur 
in a hornblendic felspathic matrix. 

Note. — Actinolite and tremolite rocks are liable to merge 
into opbyte, or one of the allied rocks, as all .the magnesian 
amphiboles seem to have a tendency to change by pseudo- 
morphic action, partly or wholly into ophite, steatite, or such 
minerals. 

c. Hyperyte^ or Hyper sthenyte (see antej page 59). 

d. Dioryte (see ante, page 59). 

e. Syenyte (see ante, page 60). 

e, Felso-syenyte, or Felsitic Syenyte, a variety of 
syenytej, in which the felspar (orthoclasej 
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predominates to the nearly total exclusion 
of the amphibole and other minerals. 
/. Mico-hornblende Rock, or Micaceous Hornblende 
RocTc. 

Black, bronze, or white mica occurs as an essen- 
tial. The flakes are sometimes of a considerable 
size, but more often they occur in small pockets or 
secretions. Usually they are regularly, although not 
very abundantly, distributed through the mass. 

A mico-hornblende rock is easily distinguished, 
as the mica decomposes more readily than the 
other constituents, and gives the rocks a pitted 
aspect, if the mica is in bunches or pockets ; while, 
if it is in large flakes, the weathered surface of the 
rock has often a somewhat graphic character, 
caused by the weathering away of the edges of 
the mica. Other varieties also have mica as an 
essential, scattered through the mass ; these latter 
are often more or less schistoid. 

G. Bocks due to PseudomorpMc Action, or to Wea- 
thering. — Some of these rocks, as will be evident 
from their description, belong in part to Order 
No. II. (Derivate RocTcs) ; as, however, they are 

)roducts of the igneous rocks, it seems expedient 

describe them altogether, 

. Ophyte, or Ophite ; Serpentine. — A compact 
rock, dull in fracture, with an unctuous feel. 
Colour dark green to blackish or brownish, 
reddish or variegated. 

Dana divides massive serpentine into Precious 
1 Common Ophyte. The first " is of a rich oil- 
en colour, of pale or dark shades, and translucent 
1 when in thick pieces.^^ The common ophyte 
f dark shades of colour, and sub-translucent* 
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'^ The former has a hardness of from 2*5 to 3 ; 
and the latter often of 4 or beyond, owing to 
impurities/^ 

Ophyte may originally have been either whin- 
stone or felstone. It weathers into an impure 
ferruginous meerschaum of a dirty yellowish colour, 
giving the rock a peculiar burnt or baked aspect. 

A variety is phi-hornblende rock, or a hornblende 
rock in which part of the felspar or part of the 
amphibole is changed into ophyte. 

B, Steatyte, Soap-atone, — An unctuous, soft, fissile, 

but, at the same time, tough rock, of a light 
greenish, greyish, or bluish colour. 

Ophyte and steaiyte often occur together in 
intrusive masses or dykes, associated with steatitic 
felstone or ophi-hornblende rock, also with horn- 
blende schist or felsitic schist. Friable felstone, 
felsfcone tuff, whinstone tuff, &c., may change into 
steatyte. 

Varieties are, — a, Felspathic ; b. Pyroxenic ; and 
c. Amphibolic, 

Steatyte, as formed from felstone or whinstone, 
may contain a large percentage of felspathic tuff, 
or of pyroxene or amphibole. 

C. Eklogyte, or Bklogite. — An aggregate of green 

smaragdite and red garnets. Tlie smaragdite 
forms a finely crystalline matrix, in which the 
crystals of garnet are disseminated. It is 
often micaceous. Some varieties undoubtedly 
are pseudomorphs of hornblende rock. 

Note. — Some of the fissile rocks, usually called Eklogyte, are 
metamorphic sedimentary rocks, and their description is given 
under the head of Smaragdite Schist (see page 93). The rock 
here described is an intrusive rock. 
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D. Epidosytb, Epidote Eock. — An aggregate of 

felspar, amphibole, epidote, pyrite, or m area- 
site, &c. It occurs as dykes and intrusive 
masses, or as nodules and lentils in the meta- 
morphic rocks. 

E. Kaolin, Porcelain Clay [Chinese, Kau-ling, high 

ridge, the name of the place where the clay 
was first manufactured]. — A white, greyish- 
white, yellowish, sometimes brownish, bluish, 
or reddish, clay-like or mealy or compact 
substance, due to the decomposition of a very 
felsitic rock. 

Baron Yon Eichthofen has proved that kaolin 
was originally manufactured by the Chinese from 
Petrosllex; but though the name at first indicated 
an artificial felsitic clay, now the term has generally 
been adopted for a clay due to the decomposition of 
a felsitic rock. Kaolin sometimes occurs in dykes, 
but more often it seems to have a bedded structure, 
when it more properly belongs to the second order 
of rocks {Derivate rocks) . 

F. FuLLEB^s Earth. — "A substance resembling 

clay, somewhat greasy, but not in the smallest 
degree plastic, but falling to pieces in water ; 
usually of a yellowish-green colour; is pro- 
bably a product of the decomposition of basic 
igneous rocks. ^^ — Gotta, 

Fuller's Earth sometimes occurs in dykes, at 
other times, similarly to kaolin, it seems to belong 
to the Derivate rocks, 

0, Meerschaum, Sepiolyte. — Compact, with a 
smooth feel, and fine earthy texture. Colour 
greyish-white, or with a faint yellowish or 
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reddish tinge; opaque. An earthy hydrated 
silicate of magnesia. 

Note. — Ophyte weathers into an impure meerschaum. Dana 
points out that sepioly te, in Asia Minor, occurs " in masses in 
stratified earthy or alluvial deposits ; " and Cotta states it 
"forms separate beds, which are the result of a process of 
transmutation, probably of magnesite." 

H, Magnesyte. — An aggregate of the carbonates 
of magnesia and iron. It may contain felspar, 
mica, quartz, chrome, nickel, &c. 

H. TuflF. Ingenite in part, derivate in part [Ital. 
ttifoy 6r. tophos'\, — The mechanical accompaniments 
of the Plutonic rocks, consisting of the dust, 
powder, cinders, fragments, blocks, and other rock 
debris ejected during an igneous eruption. Sub- 
sequently these were more or less stratified by 
water or air, and afterwards consolidated by pres- 
sure, heat, or cement ; or, perhaps, by two or more 
combined. 

Note. — The name tuff was originally applied to the mechan- 
ical accompaniments ejected during an igneous eruption, but 
afterwards it was erroneously used for any porous vesicular 
stone, often a purely sedimentary rock, while the term ash 
was used to denote the true tuffs. Ash, however, is an objec- 
tionable name, as an ash is the residue of any substance left 
after that substance has been burnt ; while tuffs are never 
a pure ash, although portions of ash may form minor consti- 
tuents. Tuff may be used as the name for the mechanical 
accompaniments of the Plutonic rocks, and tufa for those of the 
Volcanic rocks (see page 75). 

Correctly speaking, no rock should be called a 
tuff unless the materials forming it were ejected in 
fragments from an igneous vent, and subsequently * 
fell either on land or in water. In practice, how- 
ever, this distinction cannot always be followed, 
as many tuffose sandstones or tuffose shales^ whose 
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origin is mainly due to the abrasion and disinte- 
gration of ingenite rocks, are undistinguishable 
in aspect or composition from true tuff, Forbes 
has pointed out, that when outbursts of ingenite 
rock are forced or have flowed into the sea, they 
may be *' at once broken up into a state of divi- 
sion, more or less fine, in proportion to the greater or 
lesser cooling power of the water mass in immediate 
contact, and may be spread out into beds by the 
action of the waves/^ Many rocks thus formed, 
although not true tulBFs, are yet not only undis- 
tinguishable from them, but in some cases (except 
under the microscope), are also undistinguishable 
in aspect and composition from igneous rocks. 
Tujffs may be stratified or unstratified ; sometimes 
they even occur in dykes and pipes. As they, in part, 
are sedimentary rocks, fossils may occur in them. 

Varieties due to Composition, 

A. Felstonb Tuff, Felsyte or Fblsitic Tuff. — 

An aggregate of felspathic or felsitic parts 
usually more or less flaky or mealy* colour 
reddish, greenish, greyish, or bluish, weather- 
ing yellowish- white. Often very greasy to 
the touch, which appears to be due to particles 
or portions changing into steatite. 

As previously mentioned, portions of some fel- 
stones are very flaky or mealy in aspect ; these it 
is diflBcult, except when studied in sitUj to dis- 
tinguish from felsyte tufiF. 

Varieties are, — a. Quartzose ; b. Calcareous ; 
c. Pyritous ; d. Cupriferous ; and e, Hema- 
titic, 

B. Whinstone Tuff, Basic or Greenstone Tuff, — 

A greenish, reddish, purplish, or greyish-bluish 
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rock, from coarse to fine and compact ; often 
laminated, sometimes finely, at other times 
having alternate layers of fine and coarse mate- 
rials ; they may be conglomeritic or brecciated, 
when they often merge into Agglomerate, 

Varieties are, — a, Hornblendic ; h, Pyroxenic; 
c. Ghloritic; d. Calcareous; e, Pyritous ; f, 
Oupriferous ; and g. Hematitic. 

C. Calcareous Tuff. — TufiF cemented together 
by a limy or calcareous matrix. 

D. Arenaceous Tuff. UJ, Argillous Tuff. — These 

respectively contain a large percentage of 
sand and clay. Many of these rocks pro- 
bably are not true tuff, but are due to the 
disintegration of igneous rocks, the detritus 
being mixed with sand or mud. Some arena- 
ceous tufis are cemented together by a siliceous 
paste. 
F. Hematitic or Ferruginous Tuff. — A reddish 
or yellowish ferruginous rock ; sometimes 
argillous, at other times arenaceous. It may 
merge into an earthy limonite. 

Note. — Some varieties of the Indian rock called Lateryte, 
from Kutch^ seem to be a variety of hematitic tuff. Very 
similar rocks are found associated with doleryte in Antrim, 
Ireland : both in Ireland and Kutch the rock may be steatitic. 

6f. Pyritous Tuff. H, Cupriferous Tuff. — Con- 
taining a large percentage of pyrite, marcasite, 
or chalcopyrite, so as to give a character to the 
rock. 

J. Steatitic Tuff. — A greenish, greyish, bluish, 
or reddish mealy or flaky rock ; having a 
greasy feel. It appears to be a pseudomorph. 
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Varieties due to Structure. 

J. PORPHTRITIC TUPP. 

K, Nodular, with its varieties, a. Concretionary, 
and b. Spheroidal, 

L. Shaly Tuff. — Fine-grained, compact, and de- 
posited in thin laminaB or layers. There are 
two varieties, — a. Flaggy, when the layers are 
between half an inch and four inches thick, 
the rock easily splitting into tabular masses ; 
and b. Slaty, when there is a well-developed 
slaty cleavage. 

M. CONGLOMERITIC TuFP, PlUTONIC CONGLOMERATE. 

— Tuff containing blocks and fragments of 
different kinds of rock. 

Its varieties are, — a, Brecciated Tuff, or Plutonic 
Breccia, and 6. Plutonic Agglomerate, 

Variety a includes those rocks that contain an- 
gular blocks and fragments, while Lyell has intro- 
duced the term Agglomerate to designate those 
large irregular unstratified accumulations of blocks 
and detritus thrown up by igneous eruptions. 



Class III.— VOLCANIC EOCKS. 

The name of the class is derived from Vulcanus, 
the god of fire. They are eruptive or intrusive 
rocks, brought up by vulcanicity, and consolidated 
near or at the present surface of the globe. They 
are necessarily accompanied by tufa and such me- 
chanically derived associates. 

Note. — None of the rocks allied to the volcanic have heen 
placed among the granitic rocks ; nevertheless, it appears highly 
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probable that some varieties of Liparyte (Trachyte porphyry^ 
ought to be classed among the Elvanytes. Cotta says of the 
liparyteSy which are granitoid in aspect, that in some cases it is 
impossible to distinguish between them and Quartz-porphyry 
(Elvanyte). " In these cases the only real difference consists in 
their geological connection with genuine trachytes or their 
petrographical transition into perlyte or pumice-stone." 

I. Trachytlc group. — Compact or granular, or 
splintery or cellular, crystalline felsitic or felspathic 
rock : some contain crystals of quartz, mica, and 
amphibole, or even pyroxene; the whole either 
confusedly united or imbedded in a felspathic paste. 
Some are porphyritic or even granitoid. 

The Trachyte group embraces all the siliceo- 
felspathic volcanic rocks. Among them are also 
included such transitional basic felspathic volcanic 
rocks as the Grey stones of Scrope, the Trachydole- 
rytes of Abich, or the Hybrid rocks of Durocher. 

A, Rhyolyte, or Ehyolite. — " A compact enamel- 
like, or vitreous matrix enclosing graiils or 
crystals of sanidine '^ {rhyacolite), ^^ oligoclase, 
mica, or even quartz.^^ — Cotta, 

In Rhyolyte free quartz appears much more 
frequently than in common Trachyte; while it 
contains no amphibole or pyroxene, or at least, 
those minerals are rarely found in it. From this 
it is apparent that Rhyolyte is highly siliceous or 
felsitic Trachyte. 

a. Lipart/te,or Liparite; Trachyte-porphyry, — '^Is 
the name given to those rocks (prevalently 
felsitic and porphyritic with a compact 
matrix) which are geologically allied to 
the trachytes.^^ — Gotta. 

Liparyte has a compact felspathic matrix, con- 
taining crystals of felspar, and sometimes also 
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mica or quartz. As a rule it is much richer in 
silica than the trachytes hereafter described. Cotta 
says it only very rarely and exceptionally contains 
some traces of amphibole. In some the matrix is 
compact and somewhat shining ; in others it is 
enamel-like, while in others it is dull. They may 
be platy or vesicular or pumiceous. Usually light- 
coloured ; some are granitoid and undistinguishable 
except in their geological position and age from 
Elvanyte ; the latter variety ought probably to be 
classed among the Granitic rocks. As among the 
Plutonic rocks, so also among the Volcanic rocks, 
there must be passage-rocks into true granite; 
among the Volcanic, however, these cannot be so 
prevalent as among the Plutonic, as the latter 
rocks have been usually exposed by the force of 
denudation, while rarely do we find the roots of 
the more recent eruptions exposed. 

b. Perlyte, or Perlite, Pearlstone, Pearlstone-por- 

jphyry, — "An enamel-like matrix containing 
round grains, several of which are con- 
structed with concentric layers .^^ — Cotta. 

Perlyte may be granular, or sphaerulitic (with 
compact or radial striped felsyte balls), or porphy- 
ritic, or pumiceous, or vitreous (with resinous 
lustre), or argillaceous. 

c. Obsidian (so named after its discoverer, the 

Roman named Obsidianus), — Trachytic or 
volcanic glass. 

Obsidian may be compact, or a mere glass, or 
porphyritic, with sanidine crystals, and sometimes 
also mica plates, or sphaerulitic, in which case it is 
a passage-rock into perlyte. 

d. Pumice , Vesicular Obsidian (Ital. pomice, akin 
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io spuma, froth). — ^Vesicular volcanic glass. 
Some varieties are so porous that they will 
float on water. 

e, Phonolyte or Phonolite Clinkstone (Gr. jphone, 
sound, and lithos, stone) . — Compact, in 
places vitreous ; due to cleavage- surfaces of 
felspar; usually dark greenish-grey. Often 
platy in texture, and rings when struck with 
a hammer. Weathers with a whitish crust, 
similarly to many of the felstones. 

Phonolyte may be compact, vesicular, flaky, 
variolotic, porphyritic, or amygdaloidal. 

B. Trachyte (Gr. trachys, rough). — "A compound 
of sanidine, oligoclase (or even albite and 
labradorite), with some amphibole or pyrox- 
ene, and dark-coloured mica. A rough prin- 
cipal mass in which, as matrix, some of its 
mineral constituents are frequently distinctly 
and separately developed and imbedded.^^ — 
Cotta. 

Varieties in Composition, 

a. Sanidine Trachyte, — An aggregate of sanidine 
crystals, with some amphibole or mica. 
From coarse to fine, and from porphyritic 
to compact. 

6. Drachenfels Trachyte, — Containing oligoclase 
in addition to the sanidine, with some mag- 
nesia-mica, and amphibole, also pyroxene, 
magnetite, and titanite. 

c. Domytey or Domite (after Puy de Dome, Au- 

vergne). — Oligoclase trachyte, having no 
sanidine. It also contains some amphibole 
or pyroxene, and dark-coloured mica. 

d. Andesyte, or Andesite (after the Andes), — Fine 
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or compact trachyte, sometimes vitreous; 
dark colour, with imbedded crystals. 

e. Trachydoleryte, or Trachydolerite; Greystone, — 

"A compound of oligoclase (or labradorite) 
with amphibole or pyroxene, some mag- 
netite, and frequently also mica. These 
minerals lie imbedded in a grey or brown 
matrix .^^ — Gotta. 

Trachydoleryte is the passage-rock between the 
Trachytes and Augytes. 

Varieties in Texture, 

f. Granular Trachyte ; g. Compact; h. Porphyry ; 

L Trachyte-lava or Vesicular Trachyte; and 
j. Alum-stone, 

The last does not appear to be a normal rock, 
but to be due to decomposition. 

J. AxLgitic Group. — Aggregates of felspar with 
pyroxene and ampbibole ; they frequently contain 
mica and magnetite, while quartz is rarely present. 

The Augitic group includes all the basic volcanic 
rocks ; they may be compact, crystalline, granular, 
porphyritic, amygdaloidal, vesicular, or variolitic. 

A, AUGYTE or AUGTTE, DoLERYTE Or DOLERITE, 

Basalt. — A crystalline granular aggregate of 
labradorite or nepheline and pyroxene, with 
some titaniferous magnetite; usually blackish 
or dark-coloured. In the compact mass there 
often occur pi eminently distinct grains or 
even crystals of olivine, labradorite, pyroxene, 
and magnetite. 

Note. — The name Bamlt is given above, as it is ii\ such 
common use ; it ought, however, to be solely confined to the 
compact varieties. See Doler> te among the Plutonic rocks. 
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Varieties in Composition. 

a, Nejphelite Augyte, when this mineral is the 

felspar. 
h. Sauy^nophyre (Rammelsberg) ; hauyne being 

in the place of labradorite. 

c. Allogovyte, or Allogovite (Winkler), a reddish 

variety of labradoritic augyte ; and 

d. Oommon Augyte, Labradoritic Augyte, 

Varieties in Texture, 

e. Anainesytey or Anamesite (Leonhard). 
/. Basalt, or Compact Augyte. 

e and./ seem to be different names for the same 
kind of rock, as both refer to those augytes that 
are so fine-grained and compact that the consti- 
tuents are andistinguishable. 

g. Porphyriticy containing felspar crystals. 

A-. Amygdaloidaly having almond-shaped concre- 
tions. 

i. Basalt Lava, or Vesicular Augyte, being scori- 
aceous or full of minute holes ; and 

j. Varioliticy when there are dark grains in a 
lighter-coloured mass. 

h and i always merge one into the other, as the 
latter was the original condition of all amygda- 
loids. 

B. Leucityte, or Leucitite, Leucite-rock. — A 
more or less distinct aggregate of leucite and 
pyroxene, with some magnetite. 

Varieties are, — a. Compact; b. Leucitophyre, or 
Porphyriticy having felspar crystals; cAmyg- 
dahidal; and d. Leucityte Lava, or Scorious 
or Vesicular Leucityte. 
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K. Volcanic Tufa and Feperino (Ingenite in part^ 
Derivate in part) . — According to Scrope, the Italian 
geologists restrict the term tufa to the felspathic 
or trachyte aggregates, which are grey or whitish ; 
while the name jfeperino denotes the augitic vari- 
eties, which usually are brownish. 

A. Tufa. — A trachytic aggregate of slag, ash, 

pieces of pumice and lava, with fragments of 
various other rocks. It may be arenaceous, 
argillaceous, conglomeritic, or brecciated. 
The principal fragments and' particles are of 
trachyte. 

Varieties are, — a. Trachyte Tufa; h, Pumiceous 
Tufa or Pumiceous Sandy which have re- 
ceived the following local names : Trass 
(Rhine), Tosca (Sicily), and Pau^ilippo Tufa 
(Teneriffe) ; n. Phonolyte ; and d, Pozzuo- 
lana, a volcanic sand, very useful in the 
construction of mortar for hydraulic works. 

B. Peperino. — A light porous rock ; augitio sand, 

scoria, cinders, &c., cemented together, the 
grains having a peppercom-like appearance. 

Varieties are, — a, Augyie Peperino ; b. Leadtyte ; 
and c. Palagonyte, called after Palagonia, in 
Sicily. 

C. Volcanic CoNGLOMEBATE,with its varieties, a.VoU 

came Breccia, and b. Volcanic Agglomerate. 
Some of the mechanical accompaniments of 
the volcanic rocks consist of more or less 
stratified accumulations of blocks and frag- 
ments of volcanic and other rocks, usually 
more or less loose, but sometimes cemented 
together. If the contained blocks are round 
or roundish, the rock may be called Volcamc 

F 
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Conglomerate; if they are more or less 
angular, a Volcanic Brecma ; while if the accu- 
mulation is massive and without stratification, 
LyelPs name of Volcanic Agglomerate may be 
adopted. 



Class IV.— TRANSITION or METAMORPHIC 
SEDIMENTARY ROCKS. 

These rocks, similarly to the metamorphosed igne- 
ous rocks, may occur in various degrees of change, 
from a rock scarcely altered to a rock undistin- 
guishable from granite, in accordance with the in- 
tensity of the metamorphic action to which they 
were subjected. 

The lowest degree of metamorphism seems to be, 
principally, induration, with the planes of the most 
conspicuous structure (whether lamination, clea- 
vage, or jointing) glazed or micacized, while, at 
the same time, peculiar structures are developed. 
In finely laminated, or cleaved rocks, a crumpling 
takes place ; in others a nodular or concretionary 
development ; in some the joint-lines and the rock 
in their immediate vicinity, are silicified or hard- 
ened, so that on the weathered surfaces of the rocks 
are formed well-marked rectangular, rhombic, or 
oblique depressions. In the second degree, the 
rocks become typical schist; in the third gneiss; 
while in the fourth they become granitoid, and from 
that pass into typical granite. 

Rocks usually pass in this order to the highest 
degree of change; however there are exceptions, 
as some rocks are more susceptible of change than 
others, on account of their mineral constituents. 
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Thus some sandstones^ or even shales that contain 
the constituents of gneiss, may have a gneissoid 
aspect^ while the associated rocks have only been 
changed into schist. 

NoTK — The following changes in sedimentary rocks were 
observed in co. Mayo, Ireland : — Felspathic and micaceous 
^ndstone,, changmg into «nca-schiat .nTga,i^. This gneiss, 
however, was not typical ; that is, the quartz, mica, and felspar 
were not arranged in leaves ; nevertheless the rocks contained 
these three ingredients, and had an incipient foliation ; — quartzose 
sandstones and grits, changing through quartz-schist, or quartz- 
itic mica-schist into gneiss ; green tuffose shale and slate, 
through hornblende schist, chlorite schist, or talc schist into 
basic gneiss ; argillaceous shale and slate, through argillyte into 
mica-schist or chloritic mica-schist, and from that into gneiss ; 
felstone or felsitic tt^, through felsitic schist into steatitic schist, 
garnetiferous schist, or talcose schist. 

L. Gneiss. — ^When typical, a crystalline granular 
aggregate of quartz, felspar, and mica; occurring 
in leaves or plates, more or less parallel to one 
another. Typical gneiss is rather uncommon, as 
usually various other minqyals besides the quartz, 
felspar, and mica occur, disarranging the regularity 
of the leaves. 

Varieties in Composition, 

A. Felspathic and Felsitic Gneiss, having one or 
more felspars as the predominant ingredients. 

These may be divided into, — a, Orthoclase, b. Oli- 
goclase, c. Alpinyte (Simler), and d. Adularia- 
gneiss, — Cotta. 

c. is named after the Alps. It is principally 
made up of a variety of oligoclase, and is a gneis- 
soid aggregate of quartz, oligoclase, and an un- 
determined flaky green mineral. The latter Gotta 
suggests '' probably belonging to the mica species/' 

V 2 
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A variety of felspathic gneiss, having adularia in 
the place of orthoclase, is mentioned by Cotta. 

Felspathic gneiss is the passage-rock between 
gneiss and felsyte schist. 

B. Micaceous Gneiss, containing much mica. 

Its varieties are, — a. Two-mica QneisSy b. White 
Mica Oneiss, c. Black Mica Gneiss. 

Varieties might also be named after the diflTerent 
kinds of mica. 

Micaceous gneiss is the passage-rock between 
gneiss and mica-schist. 

G. QuABTZiTic Gneiss. — This is the passage-rock 
between gneiss and quartz-schist, or quartzyte. 

D. Basic Gneiss has numerous varieties, according 

to the most prevailing accessory, or the mineral 
that gives character to the rock mass. The 
most particular are, a. Homblendic or Amphi- 
bolic; b. Ghloritic or Ripidolitic; c. Talcose^ 
and d. Protogene Gneiss, when talc replaces the 
whole of the mica. 

Note. — It is said by King (India), that to a gneissoid rock, 
composed of quartz, felspar, and talc, the name Protogene was 
first given, and not to an intrasive rock. Homblendic gneiss is 
sometimes erroneously and unscientifically called syenitic gneiss, 
while chloritic gneiss and talcose gneiss have absurdly by some 
been classed together under the name of Protogene gneiss. 
(See note on the Homble^idic Granite^ page 33.) 

E. loLiTic Gneiss, F. Hematitic Gneiss, and G. 

Graphitic Gneiss, may be thus named respec- 
tively, if iolite, micaceous iron- ore, or graphite 
replace most of, or the whole of the mica. 

Structural Varieties. 

H. Common or Grey Gneiss may be divided into, — 
a. Compact Gneiss, b. Slate-gneiss, c. Ribaned 
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or Lagen Gneiss^ and d. Fibroua or Stangel 
Oneiss, 

Compact gneiss is usually a more or less indu- 
rated grit, or in some cases it may be a slightly 
altered bedded felstone. In Slate gneiss there is a 
distinct slaty cleavage in a fissile mass of small 
even-grained particles, the mica being seen on the 
cleavage-planes alone. Eibaned gneiss is when the 
constituents occur in thin layers, and form a riban ; 
while in Fibrous, or Stangel gneiss, the ingre- 
dients are placed '^in a fibrous manner towards 
one direction; so that a peculiar linear parallel 
conformation is produced/' In a variety of fibrous 
gneiss the quartz particles are of an elongated 
almond-shape, and a cross section of the rock has a 
peculiar aspect. 

J. Oblique Gneiss, having as varieties, — a. Curled 
Gneiss, b. Nodular Gneiss, and c. Con^hmeritic 
Gneiss. 

The straight linear arrangement of the leaves 
of the constituents may be deflected by various 
causes; in some by oblique lamination, or by 
cleavage in the original rock ; in others by a 
crumpled foliation, or spheroidal structure; also 
by the original lamination curling round contained 
nodules or blocks, if the rock before alteration was 
nodular or conglomeritic. 

In ordinary gneiss, the direction of the foliation 
seems to be due to structure in the original rock; 
while in granitoid gneiss, it nearly always is linear, 
parallel, and regular, apparently being a more or 
less introduced structure. Conglomeritic, and some 
nodular rocks, appear capable of resisting this new 
arrangement longest, for in many rocks of these 
kinds, even when very granitoid, the foliation will, 
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remain deflected or curled in the immediate vicinity 
of inclosed blocks or nodules ; while in some gra- 
nites regular or irregular masses, differently con- 
stituted to the rest of the rock, will occur. 

In West Galway, Ireland, conglomeritic gneiss 
is usually associated with metamorphosed igneous 
rocks, and probably is metamorphosed conglo- 
meritic tuff, or agglomerate. 

J. PoEPHTBiTic Gneiss; K. Geanitoid Gneiss. — 
These subgroups are allied, nearly all por- 
phyritic gneiss being also granitoid. 

Gneiss may have large and prominent crystals of 
felspar disseminated through the mass. This 
usually occurs in the granitoid subgroup, but not 
always. In some granitoid gneiss there is a dis- 
tinct foliation, while in others it is indistinct. 

The degree of distinctness of the foliation of 
the granitoid gneiss appears due to the intensity 
of the metamorphic action to which it was exposed. 
Granitoid gneiss is the passage-rock between gneiss 
and granite.* 

M. Schist [Gr. schistos^ split or divided] . — 
A crystalline fissile aggregate, consisting, when 
typical, of two well-developed minerals, occurring 
in thin plates or leaves. Mica is usually one of 
these minerals ; however, various others also occur, 
sometimes as accessories, but locally as essen- 
tials, thereby forming different subgroups and vari- 

* Hereafter microscopists may prove that granitoid gneiss 
ought more properly to be classed with the Granitic rocks (Class 
No. 1), and taken out from the Transition rocks (Class No. 4), as 
in it the original structure is obliterated, except in a few rare 
exceptions. The mineral constituents seem to be altogether 
crystalline, no felsitic or felspathic tuff occurring in granitoid 
gneiss. 
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eties. When mica is absent, quartz is nearly always 
present. 

Schist is easily separated along its foliation- 
planes, while across them it is tough, and breaks 
with from an uneven to a hackly fracture. 

A, Argillyte, or Aegillitb, Argillous or Clay Schist. 
— A fissile more or less indurated argillous 
rock, having the planes of the most con- 
spicuous structure in the original rock, glazed, 
mineralized, or micacized. Certain minerals, 
as chiastolite, phyllite, pyrite and such like, are 
developed in some, and peculiar structures in 
others ; thus forming varieties. 

Varieties in Composition, 

a. ChiastoUtic Schist. 

b. Phyllitic Schist, or Ottrelitic Schist. 

c. Carbonaceous Schist. 

d. Alum-schist. 

e. Spilyte or Spilite, or Calcareous Schist, and 
/. Dolomitic Schist, 

Chiastolitic schists are mostly argillous rocks; 
nevertheless some are micaceous. The crystals are 
usually disseminated through the mass quite irre- 
gularly, but in some varieties they are stellated, 
usually on the surfaces of the original structure of 
the rock. Phyllitic schist contains laminas of 
phyllite {Ottrelite), Carbonaceous schist is rich in 
carbon, and often is pyritous; of it Alum-schist 
seems to be a variety, being due to the decomposi- 
tion of pyrite in pyrito-carbonaceous schist. Spilyte 
and Dolomitic schist are passage-rocks into schistose 
limestone and schistose dolomyte. 
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Structural Varieties. 

g. Folded or frilled Argillytey h. Contorted^ and i. 
Fibrous, 

Variety g has a folding or crumpling that gives 
it a firilled aspect : this peculiar folding is only 
found in some of the schists, and evidently is solely 
due to the metamorphic action, as it does not follow 
any structure in the original rocks. In variety i 
the particles are so hnear and parallel- arranged 
as to give the rock a woody aspect, a weathered 
block looking like the butt of a sallow or some such 
tree. 

Argillite is the passage-rock between normal 
clay-slate, or shale, and mica- schist. It occurs in 
various stages of metamorphism. Sometimes the 
whole mass appears homogeneous, differing only 
from clay-slate, or shale, by its superior lustre; 
nevertheless it is rarely without traits, more or less 
characteristic, of mica-schist; such as the crump- 
ling, crushing, folding, twisting or contortion of 
the laminae; also the hardening of the joint and 
other lines, with the development of minerals, 
especially on the surfaces of beds or on the lamina- 
tion and cleavage-planes. 

J5. QuARTZYTB, or QuAETZiTE, Quartz-schist. — Chiefly 
consists of quartz with some mica ; the latter 
being most conspicuous on the planes of 
foliation. 

Va/rieties in Composition. 

a, Itacolwmyte (Eschwege), Pedra elastica (Anchi- 
eta). Micaceous Quartzyte. — ^^ A fine-grained 
and at the same time schistose compound of 
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quartz with some mica, talc, or chlorite/^— • 
Gotta. Henwood says of the Itacolumyte of 
Minas Gerais, ^^ quartzose talco-micaceous 
slate/' 

These flexible quarfczytes were first noted among 
the metam Orphic sedimentary rocks of Brazil, and 
were named after Itacolumi Peak. Burton says 
there are three different kinds of rock named after 
this peak: 1st, the flexible quartzyte, or Pedra 
elastica, under which name it was described nearly 
three centuries ago by Padre Anchieta ; 2nd, Dia- 
mantine itacolumyte, the matrix of the diamond, 
" a hard talcose rock of distinctly laminated quartz, 
white, red, or yellow, granular, with finely-dissemi- 
nated points of mica ; '^ and 3rd, in Minas the 
name is applied to '' refractory sandstone grits, a 
fine crystalline rock evidently affected by intense 
heat.'' The peak itself consists of none of the three 
kinds, although all are called after it. 

Jukes thus describes Itacolumyte : — " A genuine 
unaltered sandstone, more or less micaceous, like 
other sandstones, but the mica in worn spangles, 
not in connected flakes." The rock, of which this 
is a description, came from India. In it are lines 
that appear due to deposition ; when placed under 
the microscope, it is found to be full of long drusy 
cavities, which lie in lines rudely parallel with the 
structure of the rock. The cavities open and shut 
when the slab is bent. According to Dana, Itacolu- 
myte pertains to the talcose series, and is the matrix 
of the diamond ; this evidently is Burton's second 
kind of rock. 

b. Itahiryte (Eschwege), Jacotinga. — Ferruginous 
quartz-schist, a variety of Itacolumyte, 
named after Itabira, in Brazil. Eschwege^ 
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who first described the rock, makes it the 
matrix of the diamond. Some very ferri- 
ferous varieties are said to be worked in 
Brazil as iron-ores ; they are more or less 
auriferous. Itabiryte, Dana says, " contains 
much specular iron-ore in grains or scales, 
or in the micaceous form.'^ Jacotinga Hen- 
wood describes as an '^ auriferous mica- 
ceous iron-schist.'^ 

c. Felsitic Quartzyte — An aggregate of quartz and 

felsite, sometimes also felspar and a little 
mica ; usually more or less massive, rarely 
well foliated. 

8tructv/ral Vcvrieties. 

d. Quartz Rock (Jukes), Granular Quartzyte. 

e. Fibrous Quartzyte, and 
/. Conglomeritic Quartzyte, 

Variety d is fine-grained, homogeneous, and 
more or less saccharoid in aspect, often merging 
into felsitic quartzyte (c). e, has an arrangement 
in long rude prisms like coarse wood; while /. 
contains pebbles, usually ovate, but sometimes 
more or less angular; this is evidently a meta- 
morphosed conglomerate, the normal form of the 
pebbles having been elongated by the subsequent 
metamorphic action. 

Quartzyte or Quartz-schist {B) is an undoubted 
metamorphic sedimentary rock, originally a highly 
siliceous sandstone or grit. There are, however 
rocks described as Quartzyte or Quartz-rock that 
seem not to be metamorphic rocks, but rather 
normal rocks, either deposited from a solution, or 
perhaps a variety of intrusive rock. Some of these 



INGENITE BOOKS. 85 

quartz-rocks appear to occur as masses in unaltered 
rocks. 

Felsitic quartzyte is a remarkable variety ; some 
would seem to be metamorphosed Petrosil&c ; while 
others merge into quartz-rock on the one hand^ and 
into Felsitic granite or Felsite-rock on the other. 
Some also occur in bedded masses, when they may 
possibly be metamorphosed felspathic sandstones. 

(7. Felstte Schist. — ^A felsitic fissile rock ; colour 
whitish, greyish, or greenish; from compact 
to mealy or granular in texture. 

NoTB. — Some of the compact varieties of Felsyte schist are 
identical with rocks named by Krantz as Leptinyte or Whit&- 
stone ; on the other hand, Cotta classes Leptinyte with Orant^- 
lyte, apparently considering both as intrusive rocks. 

Varieties in Composition, 
a. Micaceous y b. Quartzose^ and c. Pyritous. 

Varieties in Structure, 

d, Ribanedy when the mineral constituents are in 

layers or seams, alternating with one another. 

e. Mealy, having a leafy or scaly structure ; and 
/. Qneissoid or granular, a granular felsitic rock, 

slightly fissile, with grains of quartz dissemi- 
nated through the mass, also a little mica. 

Note. — Gneissoid or granular felsyte schist merges into fel- 
sitic quartzyte. In some localities it is an undoubted bedded 
or interstratified rock, while in others it is evidently intrusive. 
Perhaps in the first case it may be a metamorphosed stratified 
felstone or tuff (which could only be determined by a micro- 
scopical examination), while in the latter it may be a metamor- 
phosed intrusive felstone. The latter variety of granular felsyte 
schist appears to answer the description of tne rock called 
granulyte by Cotta. 
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D. Mica-schist. — ^When typical, a foliated or fis- 
sile aggregate of qnartz and mica. TTsaaUy 
the foliation is regular; nevertheless it may 
be crumpled, crushed, folded, twisted, con- 
torted, curled, nodular, or spheroidal. 

Vwrieties in Composition. 

a. Two-mica Schist^ b, Chloritic, c. Taleone, 
d. Gametiferotcs, e. Chiastolitic, f. Andalvr- 
siMc, g. Amphibolic, h. EjMotic, L Quartzose, 
j. Felsitic, k. CalcareouSy I, Schorlaceous, 
m. Pyritous, n. Pyrrhotitic, o. HematiUc, 
andj9. Oraphitic. 

The varieties in composition are named after con- 
spicuous minerals, locally essentials. Most of these 
rocks, however, are only passage-rocks into the 
other subgroups of schist ; some even (such as 
Epidotic mica-schist) are not normal rocks, but due 
to a secondary change in the mineral constituents. 

Structural Varieties. 

q. Fine Mica-schist, where all the ingredients 
are small and even-grained. 

r. Ribaned, with the minerals in layers or bands. 

s. Fibrous, with a woodlike arrangement. 

t, Nummoid, having in it small discs of quartz, 
giving the rock an appearance as if studded 
over with pieces of small coin. 

u. Wavy, 

V. Frilled, having the foliation folded or crum- 
pled on itself. 

w. Ourled or Spheroidal. 

X. Knotty or Concretionary . 

y. Nodular ; and 

z. Gneissoid; the last-named variety being the pas- 
sage-rock between mica-schist and gneiss. 
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E. Basic Schists.— Schist in whicli such minerals as 
amphibole, ripidolite, talc, and the like, replace 
the whole, or nearly the whole, of the mica, 
and become essentials of the rock. 

Varieties are, — a, Hombleiidey or Amphibole Schist ; 
b. Actinolite Schist; c. Chlorite or Ripidolite 
Schist ; d. Ohloritoid Schist (Hunt) ; e. Pot' 
stone; /. Talc Schist; g. Garnet Schist; h. 
Tourmaline^ or Schorl Schist ; and i. Bhoiii' 
zitic or Magnesia Schist. 

It is evident that with more ihica, any of these 
rocks may pass into one of the varieties of mica- 
schist ; or that one of the varieties of mica-schist, 
by a loss of its mica, may pass into one of the 
basic schists. Sterry Hunt describes a dark-coloured 
Canadian subvariety of chlorite- schist as largely 
composed of chloritoid, a mineral allied to ripidolite 
and phyllite; and Gotta describes potstone as a 
felt-like web of ripidolite, and rarely foliated* Per- 
haps these two varieties of schist would be more 
properly classed as varieties of argillyte. RhsBti- 
zitic schist is described by Forbes as remarkable 
for the predominance of silicates of alumina and 
magnesia, rhaetizite, iolite, chiastolite, &c. 

The basic schists have numerous structural varie- 
ties. They are, however, very similar to those 
mentioned when describing mica-schist ^ therefore 
it is unnecessary to enumerate them here. 

jP. Metallic Schists. — Schists, in which a mineral 
ore replaces part or the whole of the mica, and 
gives a character to the rock mass. 

The principal varieties are, — a. Mico-iron Schist, 
fc. Pyrite Schist, and c. Pyrrhotite Schist: 
other ores may also give a character to a rock^fl 
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O, BuBNT Shale. — ^Altered argiUous rocks, due to 
the burning of carbonaceous beds. *> 

Varieties are, — a. Burnt Clay, b. Bock Slag, and 
c, Porcelanyte. 

H. Minerals fobminq Bocks. 

a. Quartz and Jasper , generally in veins, 
fc. Corumdum, in subordinate layers. 

c. Apatite, sometimes forms compact spheroidal 

masses. 

d. Ma^nesite, in subordinate masses. 

e. Orthoclase, 

f. Pistadte; and 

g. Fycnite, generally in veins. 

h. Lepidolite, rarely forms independent rocks. 
i, Idevrite or Ilvaitej in subordmate beds. 
j. Magnetite, 
h. Anthracite, 
I, Graphite, 

Normal graphite is pure carbon with a little 
oxide of iron mechanically mixed. Graphite occurs 
in beds and imbedded masses, laminas, or scales, 
in granite, gneiss, schist, and schistose limestone. 
Of it Dana says, ^^ It is, in some places, a result of 
the alteration by heat of the coals of the coal form- 
ation/^ 

m. EisenJciesel, ^' a concretionary rock, made up 
of red and brown iron-ore, and fragments of 
bright red jasper.'^ — Bauerman. 

n. Garnet Rock, 

One variety is massive, of a milk-white colour, 
very hard and heavy, with a peculiar graining 
through the mass. Others are brownish or reddish, 
and more or less crystalline ; these usually pass into 
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a highly crystalline vuggy rock, that has as acces- 
sories, pyrite, marcasite, chalcopyrite, epidote, cal- 
citOj &c. : occurs in veins and subordinate masses. 

N. Slate [according to Worcester, originally spelt 
" Sclate/^ old Fr. esclat, a splinter, a shingle. 
Celtic scorlty to split or cleave]. — Originally 
shale or clay, into which a subsequent slaty 
cleavage has been introduced. 

Some slates are said to belong to the Metamor- 
phic series. The slaty structure, however, seems 
more connected with Sedimentary than with Inge- 
nite rocks. Slates often occur associated with 
unmetamorphosed sedimentary rocks, and many 
metamorphic rocks are known to have been cleaved 
prior to their being metamorphosed. Slates are 
mentioned here, but they will be described here- 
after among the Derivate rocks, as varieties of the 
subgroup Argillous rocks (see page 108). 

0. Calcareous Bocks (Lat. calx, calcis, lime). 

A. Schistose Limestone. — ^A crystalline granular or 
nearly compact aggregate of calcite, with more 
or less ripidolite, mica, felaite, quartz, pyrite, 
galenite, &c,; often more or less fissile, some- 
times highly schistose; usually the foreign 
minerals are in more or less regular lines or 
layers, but in some varieties they are dis- 
seminated through the mass of the calcite. 

a. OipollinOy or Micaceous Limestone, — Bich in 

mica, which gives the rock a schistose tex- 
ture ; this variety graduates into Spilyte. 

b. Caldphyre {BrongnieLTt), or Oametiferous Lime- 

stone, containing garnets and pyroxene or 
felspar. 
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c. Hemitreney or Amphibolic Limestone. In addi- 

tion to the amphibole^ it generally contains 
grammatite. 

d. Felsitic Limestone, — The felsite often occurs 

in highly crumpled parallel layers. 

e. Statuary Marble, or Saccharoid Limestone.-r- 

''A white, fine-grained rock, resembling 
loaf sugar in colour and texture, working 
freely in any direction, not liable to splinter, 
slightly translucent, and capable of taking 
a polish. Flakes of mica or chlorite some- 
times exist in it.^' — Jukes, 

Typical statuary marble should answer the above 
description, but the rock in mass is often more or 
less schistose, and also streaked with dark lines, 
caused by foreign minerals being associated with 
the calcite. 

/. Oranular Schistose Limestone, — A granular 
crystalline, more or less schistose limestone ; 
containing some mica, ripidolite, felsite, or 
even quartz. Colour white, pale grey, dove, 
light blue, greenish, reddish, purplish, or 
yellowish. It is often impregnated with 
microscopic crystals of pyrite, marcasite, 
galenite, or chalcopyrite. 

P. Fseudomorph Calcareous Bocks. — Most of these 
rocks are pseudomorph metaraorphic rocks ; some, 
however, may be derived direct from the original 
rocks. 

A. Schistose Dolomytb. — A crystalline aggregate 
of calcite and dolomite, together with some 
ripidolite, talc, or mica : pyrite, marcasite, or 
chalcopyrite are usually present in greater or 
less quantities, but minutely disseminated 
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througli the mass. The rock, though usually- 
schistose, may be sometimes compact or 
granular; when compact, it breaks with a 
conchoidal fracture. The colours of these dolo- 
mytes are very various : a handsome variety 
is milk-white. Many of them weather into a 
micaceous ferriferous sand. 

Some varieties are, — a. Micaceous ; b. Pyritous; c. 
Saccharoid ; and d. Granular. 

The most marked varieties in composition are 
those due to an excess of mica, or one of the 
pyrites; and in structure, the saccharoid and the 
granular. The latter are somewhat similar in 
aspect to saccharoid and granular limestone, but 
harder, although more easily decomposed by me- 
teoric action. 

Ophyte and steatyte occur associated with the 
calcareous rocks, but more especially with dolo- 
myte, they being due to pseudomorphic action. 
At Lissoughter, Galway, Ireland, blocks of dark 
green very pure serpentine, coated with a thick 
crust of rusty yellow impure meerschaum (locally 
called Cream), are found on or close to the. surface 
of the ground ; lower down, the solid rock was an 
ophicalcyte, often micaceous or felsitic ; while in 
depth the ophicalcyte passed into a more or less 
schistose dolomyte. Dana, Jukes, and others also 
mention dolomytes which have been nbted as gra- 
duating into ophytes. It should be borne in mind, 
that the ophytes and steatytes now to be described 
are pseudomorph sedimentary rocks, while those 
previously mentioned [see page 63) were pseudo- 
morph igneous rocks. 

B, Ophyte [Gr. ophis, a serpent], Ser^pentme, Verd 
antique, Ophiolyte (Dana and Hunt). — When ^ 

a 
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pure^ a compact^ dark green aggregate of ser- 
pentiney nsaally associated with calcite^ dolo- 
mite^ and magnesite ; and with such minerals 
as talc^ ripidolite^ magnesian mica^ &c. ; 
unctuous to the touch on fresh fractures. 

The most common varieties are, — a,Ophidolomyte; 
h. Ophimagnesyte ; c. OphicalcytG ; and d. 
Ojphyte Schist. 

The ophytes have been classed by Hunt: 1st, 
Dolomitic, 2nd, Magnesitic, or 3rd, Calcitic, ac- 
cording to whichever mineral gives a character to 
the rock-mass. To these may be added the schis- 
tose varieties, as all ophytes of this class become 
in places schistose, they being impregnated with, 
or having layers of, mica or some other conspicuous 
ingredient not necessary to a typical ophyte, but 
giving a more or less marked schistose character to 
the rock-mass. 

G. Stbatytb, or Steatite [Gr. stear, steatos, fat] . — 
A grey, blue, green, reddish or whitish fissile 
aggregate of steatite, with some talc, ripidolite, 
amphibole, or magnesian mica : has a mealy 
aspect ; very unctuous to the touch ; cuts easily, 
but tough. 

The principal varieties are, — a. Felsitic; h.Horn- 
blendic; c. Pyroxenic; d. Micaceous; e. 
Steatyte Schist (this class of steatyte always 
graduates into a schistose rock);/. Pyrallolyte 
(Nordenskiold), greyish to clouded milk 
white in colour, compact, translucent, stea- 
titic rock. According to Hunt, it is identical 
in composition with talc. 

Pyrallolyte occurs associated with, ophyte, but 
seems to be only a secondary rock fiUing up 
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" shrinkage - fissures,'* or open fault-lines. In 
Connemara, Ireland, there is a variety having 
dendrites disseminated through it. It is manu- 
factured into ornaments, and called Moss Serpentine. 

g. OnJeosin (Kobell), Agalmatolyte (Sterry Hunt). 
—A greenish or greyish comeoid steatitic 
rock. It, at first, was taken for ophyte. 

D, Magnesyte. — An aggregate of carbonate of 

magnesia and carbonate of iron, but may 
contain felspar, mica, quartz, chrome, nickel, 
&c. 

E. Smaeagditb Schist. — An unctuous fissile rock, 

an aggregate of smaragdite and mica, but often 
containing felsite, quartz, and other foreign 
substances. One variety is ga/meUferous, and 
is similar to, if not identical with, the mica- 
ceous eklogyte of some authors. Usually 
smaragdite schist is associated with ophyte, 
steatyte, or talc, but sometimes it forms inde- 
pendent beds. 
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Order II.— DERIVATE R0GK8. 
Class I.— SUBAQUEOUS ROCKS. 

THE name of this class of rocks points to their 
having been deposited either mechanically or 
chemically in water [Lat. sub, under; aqua, water], 
— The materials of which they are composed have 
been derived from previously existing rocks that 
were denuded by marine, meteoric, or glacial abra- 
sion, or by a chemical process. 

A. Bocks for the most part mechanically formed. — 

This group includes all the rocks principally due to 
mechanical deposition. The detritus from which 
they were formed varies from an impalpable powder 
to pieces of considerable size, all being formed by 
one or more of the denuding forces, — marine action, 
meteoric abrasion, or glacial action. The first of 
these forces not only destroys, but it also recon- 
structs, while the detritus due to meteoric and 
glacial abrasion, prior to being formed into rocks, 
have to be transported by wind, " rain, and rivers," 
or some other carrier, for deposition and rearrange- 
ment at the bottom of seas or other waters. 

The mechanically-formed subaqueous rocks make 
two well-marked subgroups \ namely, Arenaceous or 
aamdy, and Argillaceous or clayey. 
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A, Arenaceous Eocks [Lat. arena, sand]. — Con- 
sfsting for the most part of siliceous or 
quartzose particles and fragments, sometimes 
loosely piled together, but often united com- 
pactly, in a typical arenaceous rock by a 
siliceous matrix. Some sandstone varieties of 
tbese rocks may have a calcareous, ferruginous, 
or some other such base. 

a. Sand, Gravel, and Shingle. — Of loose accu- 

mulations of water-worn fragments Page 
thus writes : " When the fragments are less 
than the size of a pea they are called Sand ; 
wlien the pebbles vary from the size of a 
pea to that of a hen^s egg, they are called 
Gravel ; and when the fragments are larger. 
Shingle/^ 

Usually the fragments in sand, gravel, or shin- 
gle are more or less roundeJd ; nevertheless, some- 
times they are angular. Sand, gravel, and sbingle 
more generally occur as surface deposits ; some- 
times, however, they belong to much older forma- 
tions. 

Note. — The basal beds of the Permian system, and in some 
cases beds in the Carboniferous and Silurian systems, are a 
gra/oel or shingle, while sands are not uncommon in different 
groups of rocks. 

Local Names for Gravel and Shingle. 

Rubbls, ^^ rough angular gravel, either loose or 
compacted into stone.^' — Juices. Brash (English), 
Foundation (Irish), the broken and angular frag- 
ments of any rock, lying on, and separating it from, 
the overlying drift. 

b. Conglomerate [Lat. con, together, and glome- 

rare, to gather]. — ^A fine or coarse matrix. 
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containing numerous round pr roundish 
blocks, pebbles, or fragments of one or more 
varieties of rocks. 

Subvarieties in composition may be called 
(a.) Calcareous y (b.) HematiUc, (c.) Cuprife^ 
rouSy (d.) Pyritous, (e.) Plwmheous^ (f.) Shale 
Conglomerate, having an indurated clayey or 
shaly matrix, (g.) Slate Conglomerate, where 
blocks and fragments are inclosed in a well- 
> cleaved or slaty matrix. 

In the Metalliferous Conglomerates, the matrix for 
the most part is a metallic ore. They may be fer- 
riferous, or containing iron-ore ; cupriferous, or 
coppery ; and plumbeous, or leady. These conglo- 
merates are not uncommon in places in the Lower 
Carboniferous : some of the plumbeous in the New 
Red are said to be valuable lead ores. 

Special names might also be given to subvarieties 
from the contained fragments, if the conglomerate 
only -contains pieces of one kind of rock, or the 
fragments of one kind of rock predominate. Such 
names, however, would be too numerous to men- 
tion. 

c. Breccia [Ital., a crumb or fragment], — An 
agglutination of angular fragments of one 
or more kinds of rocks. 

The subvarieties of Breccia are somewhat similar 
to those of conglomerate; namely, (a.) Cal- 
careous, (b.) Hematitic, (c.) Cupriferous, 
(d.) Pyritous. There is, however, a peculiar 
subvariety, (e.) Shale Breccia, when in a 
more or less calcareous base are inclosed 
pieces of shale. 

These inliers do not appear originally to have 
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been fragments of a shale rock, but rather to have 
been pieces of clay that were caught up in the cal- 
careous matrix, and subsequently became indurated 
and shaly. 

d. Sandstone and Grit. — Sand consolidated 
by extreme pressure or by the aid of a 
cement. When typical the grains are quartz- 
ose, but in all of the subvarieties there 
are admixtures of one or more other sub- 
stances. If the rock has a distinct granular 
structure, or is capable of being ground or 
separated into grains, it is called Sandstone ; 
while, if the rock is hard and compact, the 
grains not being visible to the naked eye, 
or if the grains of sand are so firmly com- 
pressed or cemented together that it is im- 
possible to separate them, then the rock is 
classed as a Grit, 

The subvarieties of sandstone and grit are very 
numerous. In composition they may be — 
(a.) Calcareous, (b.) Argillous, (c.) Felspathic, 
(d.) MicacecniSy (e.) HemaUtic, (f.) Cuprife- 
rous, (g.) Pyritous, and (h.) Tnffose, 

The sandstones are more often argillous, fel- 
spathic, micaceous, and tuffose, than the grits. 

Of structural subvarieties there are — (i.) Pebbly, 
(j.) Cleaved, (k.) Oblique or Obliquely foliated, 
(1.) Concretionary, (m.) Spheroidal, (n.) No- 
dular, (o.) Lenticular; and of sandstone only 
(p.) Friable, 

Sandstones necessarily are oftener oblique, con- 
cretionary, spheroidal, nodular, and lenticular, than 
grits. Friable sandstones have such a weak matrix 
that the grains separate and the rock easily returns 
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to its original condition of sand. Many of these 
have a concretionary or spheroidal structure, and 
contain hard spheres or concretions ; while some 
compact sandstones inclose spherical masses of 
friable sandstone, or even sand. A quartzose or 
hard sandstone, correctly speaking, is a grit : there 
are some grits so quartzose as scarcely to be distin- 
guished from quartzyte. 

e. Flagstone, or Flags. — A grit or sandstone 
which was deposited in layers, from a quarter 
of an inch to three or four inches in thick- 
ness. The rock now splits, or is capable of 
being split, along the lamination or stratifica- 
tion planes, into tabular plates or flags. 

The subvarieties are — (a.) Arenaceous Flagstone, 
and (b.) Argillous, according to whether they 
are sandy or clayey. Usually the layers 
are parallel to the true stratification-planes 
or the bedding, but not always, as in some 
cases the flags are due to oblique lamination. 

Note. — In some rocks flaglike masses are due to cleavage, 
while in others to joint- planes. King (India) has proposed that 
the term Flag should be restricted to tabular masses due to 
bedding or stratification planes, while thin flat masses, caused 
by either cleavage or jointing, should be called Shibs. 

c. Slabstone, or Slabs, — Cleaved or finely parallel- 
jointed rocks, which split into tabular plates 
or slabs, from one inch to three or four 
inches in thickness. Slabs are rarely as 
strong as flags. 

Local Terms for Sandstones and Grits. 

Gatsbrains, sandstones traversed in every direc- 
tion by little branching veins of calcite. Rotch, 
friable sandstone. Rock (quarrymen), any very hard 
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grit. Freestone, or Free (Ulster), a stone that cuts 
easily in every direction. Hazel (North of Eng- 
land), hard grit. Binder (Cork) and Post (North 
of England), beds of grit in shale, slate, or clay. 
Peldon (South Staffordshire), Galliard or Galliard, 
and Crowstone (North of England), a hard, smooth, 
flinty grit. Brownstone (Munster), grit and sand- 
stone. Red free (Ulster), New red sandstone. 
Oranat (Munster), coarse quartzose grit. Brass- 
hinder (Cork), a thin pyritous grit. Brass-halls 
(Munster), Stone-mine (Leinster), nodules of pyr- 
itous grit. Catsheads (Leinster), nodules of hard 
grits in shale. Cornstone, containing calcareous 
concretions. 

-B. Argillous Eocks [Lat. argilla, clay], consist- 
ing for the most part of more or less argil, or 
clay. Other minerals and substances, however, 
often occur in the mass. 

a. Clay, Loam, Mud, and Silt. — ^^ Perfectly pure 
clay is a hydrated silicate of alumina, and 
when pure very plastic. Loam is a soft and 
friable mixture of clay and sand, enough of 
the latter being present for the mass to be 
permeable by water, and to have no plasti- 
city.^' — Juices, Mud and silt are more or 
less dry or moist mixtures of clay, loam, 
and sand; usually with decayed vegetable 
and animal matter. 

The suhvarieties of clay are very remarkable, and 
will require special descriptions. Marl, or calcareous 
clay, properly speaking, should be classed as a 
suhvaHety of clay. It seems preferable, however, 
to place it among the varieties of the argillous 
rocks, on account of its importance. 
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a. Kaolin, or Porcelain- clay {see Kaolin among 
the Ingenite Rocks) ; (b.) Potter^s, or Pipe- 
clay, and (c.) Brick-clay. 

Pure, or nearly pure clay, free from iron, usually 
of a whitish or light bluish-grey colour, is called 
Potter^s clay. It is very plastic. 

The best quality of tiles and bricks are made from 
Potter's clay ; nevertheless, many impure clays are 
capable of being burned into bricks, and are com- 
monly known by the name of Brick-clay. If clay is 
impure, owing to the presence of other silicates 
besides that of alumina, the bricks when burnt will 
be more or less ill-shaped and unsightly. In the 
neighbourhood of many bogs in Ireland is a deposit 
of 'dark sandy clay, locally caHeiDoab (Connaught), 
used for making floors, or for plastering when mixed 
with a little lime. 

d. Fire-clay. — Clay containing much silica or 
fine sand, nearly or quite free from iron; 
often blackish from containing carbonaceous, 
matter, which, however, does not prevent it 
from burning into bricks or tiles which stand 
the fire. 

Of Fire-clay Jukes writes : '^ It is probable that 
in good fire-clays, the silica and alumina exist in 
just that definite proportion which would form a 
true silicate of alumina.^' 

Local Terms for Fire-clay. 

Seat, Coal-seat, Coal-clay, Seat-clay, TJnder-clanj , 
Buddagh, Soft- seat, Spavin, — In Munster the term 
Seat is often used to denote the nearest bed of 
clunch, grit, or sandstone under a coal ; while the 
intervening fire-clay is called Soft-seat, &o. In 
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Leinster a highly carbonaceous, soft, muddy-looking 
fire-clay is called Buddcugh, and for a similar rock 
the term Spamn is used in Yorkshire. 

e. Glunck, — ^A tough more or less sandy indu- 

rated clay; characteristic of the Coal-mea- 
sures and the Grault, but also found in other 
formations. 

In Munster clunch is usually known as Hard-seat 
or Seat-rock, as it often occurs below a coal or 
fire-clay. These names, however, are not always 
restricted to it, for sometimes a ^t or sandstone 
underlying a coal or fire-clay, may be so called. 
In Yorkshire and Lancashire a very hard siliceous 
variety is called Gam,ister, 

f. Clay -stone; (g.) Clay -rock (Jukes). 

Clay-stone is a compact and tolerably solid mass, 
chiefly consisting of clay. It may be laminated, 
but not slaty; its fracture earthy. Clay-rock is 
highly indurated, or solidified clay or clay-stone ; 
it is not laminated like shale, nor cleaved \^ke slate. 
It may pass into shale by merging into a laminated 
mass ; or into slate, by becoming cleaved. 

h. Lateryte, or Laterite, Brick-stone pCjat. later, a 
brick] , a brick-coloured (reddish or brownish) 
arenaceous clayey rock, sometimes conglo- 
meritic ; soft before being exposed to atmo- 
spheric infiuences. 

Lateryte is a Tertiary rock of India, which, while 
soft, is cut into large brick-shaped masses (hence 
the name), which on exposure to the air, harden. 
These are extensively used for building purposes. 
Some of the Lateryte from Kutch is evidently 
tuffose, or formed for the most part from the fine 
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debris of igneous rocks. A similar character be- 
longs to rocks from other Indian locahties, wljile 
other varieties seem not to contain any tuflFose 
particles; usually it appears to be more or less 
associated with bedded or stratified igneous rocks. 
Lateryte may be very ferruginous, even so as to be 
classed as an Earthy Limonite. In Antrim, Ire- 
land, associated with Igneous rocks of tertiary age, 
are rocks that seem to be identical with some of 
the Indian latery tes ; while in Mayo, Ireland, there 
are somewhat similar rocks interbedded with 
Eurytes, of Upper Silurian age. Some varieties of 
Lateryte, both in Kutch and Antrim, appear to 
pass into a Steatitic rock, or even Steatyte, 

i. Fuller^ 8 Eourth {see Fuller's earth among the 
Ingenite rocks). 

Other subvarieties of clay are — (j.) Bituminous y 
(k.) SaliferouSy (1.) Variegated, (m.) H&ma^ 
Utic, (n.) Ferruginous, and (o.) Boole, or leaf 
clay, deposited in thin leaf-like laminas. 

h, Mabl, Calcareous Clay, an aggregate of clay, 
with more or less lime ; earthy, compact, or 
fissile. Disintegrates when exposed to the 
atmosphere, and effervesces with acid. 

Subvarieties in composition are — (a.) Very cal- 
ca/reous, the passage-rock into soft lime- 
stone j (b.) Dolomitic, (c.) Very argillous, 
(d.) Arenaceous, (e.) Micaceous, (f.) Oil-slate, 
or Oelschiefer, a bituminous dark-coloured 
subvariety; (g.) Glauconitic, of a green 
colour; and (h.) Gypseous, containing strings 
or thin laminae of gypsum. 

In structure there are — (i.) Shell marl, and (j.) 
Mealy, or Friahle marL T\i^ \aXXi^T, ^Wsi 



DERIVATE ROCKS. 103 

typical, is due to lime in solution, being 
deposited by the evaporation of water. On 
the other hand, Shell marl is partly due to 
the decomposition of shells, and partly to 
an admixture of mealy marl. Others are — 
(k.) MarUstone, a more or less indurated 
marl, without either lamination or cleavage ; 
disintegrates when exposed to the atmo- 
sphere ; (1.) Tutenic, or Cone-in-cone marl, 
that has a cone-in-cone structure; these 
concretions being called tuten in Germany ; 
(m.) Boole, or Leaf marl, a marl deposited 
in very thin laminaB ; a cross section having 
the appearance of a closed book. 

c. Shale [Ger. schal&n, to peel or shell off] . — ^A 

compact, fissile, clayey rock ; its fissile tex- 
ture due solely to the rock having originally 
been deposited in lamin83 or leaves. It is 
very variable in colour, and usually contains 
many impurities. 

Subvarieties in composition are — (a.) Calcareous, 
(b.) Arenaceous, (c.) Micaceous, (d.) BitU' 
minous, (e.) Carbonaceous, (f.) Hematitic, 
and (g.) Cupriferous. Structural varieties 
are (h.) Flaggy, (i.) Conglomeritic, (k.) 
Nodular, (1.) Concretionary, (m.) Spheroidal, 
(n.) Lenticular, (o.) Mudstone (Murchison), 
shales which on being exposed to the atmo- 
sphere, ^^ rapidly decompose, and are con- 
verted into their primitive state of mud ; ^^ 
and (p.) Tutenic (cone-in-cone). 

d. Slate, Sclate, Clay-slate [originally spelt sclate, 

old French esclat, a splinter, a shingle ; 
Celtic Scorlt, to split or cla^M^. K.^S^^^ 
or clay-rock in which, a txiot^ crcVk^^^^^^'^^^ 
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a 

slaty cleavage has been superinduced. The 
cleavage sometimes is much distorted. 

Some slates (see cmtey page 89) may be in part 
of metamorphic origin ; most slates, however, are 
more nearly allied to the shales than to any other 
kind of rock. In all slaty or cleaved rocks there 
is a superinduced structure which gives the rocks a 
tendency to split into thin plates, whose direction 
is generally more or less oblique to the planes of 
the stratification ; however, this may be perpendi- 
cular to, or even coincident with, these planes. 
Cleavage, as proved by Haughton and others, is 
due to the pressure, which has also produced the 
bending and folding of strata. 

Slates may have been originally either shales or 
clay-rock, into which cleavage was introduced. If 
originally shale, there will be a lining or riban in 
the slate coinciding with the lines of deposition, 
while cleaved clay-rock without riban, is usually 
more homogeneous, and consequently generally 
makes the better and purer slate. The more ar- 
gillaceous the rock, usually the more perfect the 
cleavage, while the slates have a submetallic ring. 
Good slate is called by the quarrymen good metal. 

Note. — K cleavage in general is due to pressure, it should 
naturally be more prevalent among the older than the newer 
rocks ; according to Agassiz, however, it may be sometimes due 
to induration, as that author mentions cleaved shales (slates), 
noted by him in Brazil, which he supposes to be part of the 
Boulder-clay drift. In them he records a perfect cleavage, which 
he suggests is due to the extreme tropical heat. 

Subvarieties of slate are — (a.) Roofing slate, a pure 

or nearly pure slate, having smooth and 

perfect cleavage, allowing the rock to split 

into very thin plates, which at the same 

time are rigid, solid, and. a^ion^. 
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Note. — Some so-ixdled slates, such as the Stonefield 8lcUe{which. 
are sold for roofing purposes), are, correctly speaking, not slates, 
as such rocks split into plates not along the cleavage-planes but 
aloog the planes of lamination. Such miscalled slates ai^ always 
coarse and unsightly, compared with true slates. 

b. Slabs, or Slab -slates, — Pure or nearly pure 

slate, in which cleavage is only partially 
developed ; consequently the rocks will not 
split into plates thin or light enough for 
roofing purposes; it however splits in 
parallel more or less thick plates, and can 
be manufactured into slabs. 

c. Pendlslate, Pencil, PinsilL — Pure soft, but 

firm slate, which breaks easily into long 
spikfe-like prisms. 

This fracture seems due to the cleavage, and two 
or three systems of close-lying joints, running in 
similar directions, and so placed as to divide up the 
rock into long, more or less regular narrow pieces. 
Lamination or foliation may take the place of one 
of the joint systems. These long narrow prisms 
are used as pencils for writing on slabs ; whence 
the name. 

d. Novaculyte, or Novaculite [Lat. novacula, a 

razor] , Whetstone, Whetslate, Hone, Oilstone. 
— A highly siliceous clay-slate or shale, 
perfectly compact and homogeneous; 
usually only indistinctly cleaved; with a 
conchoidal or semiconchoidal fracture along 
the grain of the rock, and from uneven to 
hackly across it. 

Note. — Many of the Novaculytes seem more allied to the 
Unmetamorphic than to the Metamorphic argillaceous rocks ; 
nevertheless they often occur in the vicinity of outburst of 
Igneous rocks, thereby suggesting that the h3ftxdKtta^"^«£^^^85sN.- 
cificatioii is partly or whofly due to 'vxAcasi^xa.. 
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Other subvarieties of slate are — (e.) Calcareous, 
(f.) Carbonaceous (these often afford an even 
roofing-slate, but are more or less soft and 
affected by nodules and seams {BulW-eyes 
and Bucks) of pyrite), (g.) Arenaceous, (h.) 
Tuffose, (i.) Ribaned, and (k.) Conglomeritic, 

The last has, in a slaty matrix, fragments, often 
of quartz, rarely exceeding the size of a large pea 
or small marble, but usually about the size of shot. 
This rock is sometimes erroneously called Porphyry. 

Local Names for Shale and Slate, 

RocJc'bind, Stone-bind, Fehes (Scotland), and JBZt^- 
rock (Leinster), arenaceous shales. Bind, Killas 
(Cornish) and Slig or Sliggeen (Irish), either shale 
or slate. ' Bury (Kilkenny) and Flucan (Cornish), 
soft shale or clay. Metal, compact flinty shale. Plate, 
flaggy shale-bed. Shingle and Gravel, names used 
in Ireland for shale or slate that breaks up into 
small angular pieces; usually they cannot be blasted, 
but must be worked by the pick, bar, or wedge. 

C, Fault-rock. — Fault-rock is usually a mechani- 
cally formed rock, but in many instances it is 
also in part chemically formed. It may be 
conglomeritic, brecciated, arenaceous, argil- 
lous, shaly, or schistose (metamorphosed). 
Some of the metamorphosed fault-rocks are 
peculiar, especially the brecciated, calcareous, 
and dolomitic rocks. 

Note. — Fault-rocks, properly speaking, are not subaqueous ; 
nevertheless, it seems more appropriate to mention them here 
than elsewhere. 

B. Bocks for the most part chemically formed. — 
Such rocksj when typical, or© Txearly solely due 
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to chemical action ; they are more common in 
veins, nodules, and patches, than in beds or 
interstratified masses. Chemically-formed rocks 
are always insignificant, when compared with 
the associated mechanically-formed rocks, and 
often the former graduate into the latter. 

A, Halyte, Rock-salt [Gr. hals, salt ; lithos, stone] . 
• — A crystalline, granular, translucent or trans- 
parent rock, consisting almost entirely of 
chloride of sodium ; colourless, or of grey, 
yellow, reddish, occasionally bluish, or green- 
ish colour; soluble in water; taste saline. 
Of Halyte, Cotta writes : " In Nature it almost 
always contains sulphate of lime, chloride of 
calcium, chloride of magnesium, and other 
salts ; frequently admixtures of bitumen, clay, 
or boracite.^' 

Varieties are — a» Granular ^ h. Sparry, and <;, 
Fibrous, or with a wood- like aspect. 

Halyte always merges into impure varieties, the 
impurities having a more or less mechanical origin. 

B. Gypsum [Gr. ge, earth; epso, I boil] . — A hydrated 

sulphate of lime ; usually crystalline, but some- 
times compact or fibrous ; soft ; generally white 
or. whitish. 

a. Alabaster [after Alabastron, a town in Egypt] . 

b. Granular Gypsum, always almost white, some- 

what translucent ; granular and finely crys- 
talline ; sometimes it is fissile, each bed 
'being composed of many layers of little 
crystals, slightly differiug in colour and 
texture. 

c. Compact gypsum, rare. 

d. Fibrous J or having a wood-\ike ^\>^\i.^^^^'^^- 
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e, Selenyte, Spathic or Sparry gypsum, trans- 
parent varieties. 

/. Tripestone, "a variety both of texture and 
composition. It is formed of thin layers of 
pure white gypsum, alternating with grey 
argillaceous gypsum, the whole twisted 
or crumpled to resemble a ruff.^^ — Cotta, 
Gypsum merges into impure, more or less 
mechanically formed varieties. 

C. Anhydryte, or Anhydrite. — ^^A granular or 

compact aggregate of anhydrous sulphate of 
lime; harder than gypsum; white, grey, or 
blue." — Gotta, 

The varieties of anhydryte are very analogous to 
those of gypsum, the more marked being — a. 
Granular, b. Compact, and c. Fibrous. 

D. DoLOMYTE, or Dolomite [after M. Dolomieu] . — A 

granular crystalline aggregate of dolomite 
associated with some calcite; more or less 
saccharoid; does not effervesce, or only 
shghtly with dilute acid. Dolomyte weathers 
into a ferruginous sand, Dolomitic sand. 

Note. — Some dolomytes are of purely chemical origin, while 
most dolomytes are partly chemically and partly mechanically, 
or even perhaps organically, formed. Only the first belongs to 
this group (B), the others are described in group (C), page 120. 

E. Quartz. — Pure or nearly pure silica. 

Varieties of Quartz are — a. Chert [Celtic cairt or 
chairt, rough bark ; as chert forms a rough 
bark or coat to the beds of limestone], b. 
Flint, c. Menilyte, or Menilite, Hard, com- 
pact, containing more or less carbonaceous 
matter ; breaks with from a conchoidal to a 
iSeiniconchoidal fracture ; colour white, grey, 
jellowiab, brown, black, aii^LEome^^Km^^VAxva^ 
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Chert y Flinty and Menilyte occur in layers of 
nodules, thin beds, and concretions; sometimes, 
however, as is especially the case with chert, they 
form massive strata. Menilyte is found in the 
Tertiary limestone. Flint is characteristic of some 
chalk, while chert is mostly found in the Carboni- 
ferous and older limestone, and in some shales. 
Jukes writes of these rocks, ^^ Almost all large 
masses of limestone have their flints or siliceous 
concretions. Pure siliceous concretions occur even 
in the fresh-water limestones and gypsum beds of 
Montmartre.'^ 

d, Jasper and e. Agate (particoloured varieties). 
/. Basa ^yte, or Basanitey Touchstoney or Lapis 
Ijydius (Pliny), a. velvet-black cherty variety, 
used on account of its hardness and black 
colour for trying the purity of the precious 
metals. 

F, LiMONiTE EocK. — A fissile, porous, compact or 
fibrous, earthy or arenaceous hydrated oxide 
of iron, bedded or in veins ; reddfish, yellowish, 
or blackish in colour. 

Varieties are — a. Limonitic Shale ; b. Oolitic Brown 
Ore; c. Reniform Irorv Ore; d, Pea-iron Ore; 
e. Bog -iron Ore : the latter having sub- 
varieties, (a.) Black Bog-iron Ore ; (b.) Yellow 
Bog-iron Ore, or Yellow Ochre; and (c.) Sparry 
Bog-iron Ore. 

Limonite Roch sometimes occurs interstratified 
among rocks of Secondary age,* but other vari- 

* In CO. Clare, Ireland, it occurs in beds among Cambro- 
silurian rocks, while m Limerick and Queen's counties it hjis 
been found associated with black shales near the junction of the 
Carboniferous limestone and the lower &halQ.% ^1 ^'Si ^^'^- 
measures. In Ulster it occurs iiilex\i^^<3L<^^"^NSJ(Xi^^s>si.^^^ 
Tertiary age, 

H 1 
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eties, such as c, d, and e, usually occur associated 
with surface accumulations, such as drift or peat. 
Cotta writes of Oolitic Brown Ore, that it ^' occurs 
in the form of layers in many formations.^' ^og- 
iron Ore, and its sub-varieties, are due to the decom- 
position of iron ores (often pyrite or marcasite), or 
minerals, or rocks containing a large percentage of 
iron. Black Bog-iron Ore in general is rich in 
manganese, while the yellow and sparry subvarieties 
are respectively argillaceous and siliceous. 

G. Hematite Eock. — A granular or compact aggre- 
gate of hematite, with arenaceous or argillaceous 
matter ; usually reddish in colour, but some- 
times blackish or rich brown. 

Varieties are — a. Red-iron Mould, or Red Ochre ; 
b. Reddle or Raddle; c. Sparry Red-iron 
stone ; d. Specular Iron, 

Of these varieties, the principal are a, h, and c, 
while d seems to be rather rarely a rock-mass. 

e. Topanhoacanga, or Moorshead Rock, — This 
Brazil variety is found among the surface 
deposits, and consists of fragments of 
specular iron, micaceous iron, and magnetite 
in a ferruginous matrix. In this rock there 
are various accessories ; even, on rare occa- 
sions, grains of native gold. 

H, Spherosideryte, or Spherosiderite, Clay-iron 
Stone, — A crystalline aggregate of siderite 
combined with argillaceous and carbonaceous 
matter. Impure varieties are arenaceous. 

Spherosideryte, or Clay-iron Stone, occurs in thin 

beds^ laj^ers, and nodules, in beds of clay, clunch, 

and shale. It is typical of t\ie coa\-r[i^^sv«^^» b\it 



DIBIYATE BOCKS. Ill 

is also found associated with other rocks. An im- 
portant Coal-measure variety, very rich in carbon- 
aceous matter, is said by Bristow to be called 
Black-band, Some beds of the latter are so rich 
in carbon, that they can be burned by themselves, 
and might be classed among the coals. 

I. Minerals occurring as Eocks. — Some minerals 
occur in subordinate masses interstratified 
with the sedimentary rocks; these, however, 
are not of very frequent occurrence, minerals 
in mass more often being found in veins, 
nodules, or irregular accumulations. 

a. Asphalts [Gr. asphaltos], Bitumen^ Mineral 

Pitch. — Colour brownish, blackish, or black; 
lustre like that of black pitch, odour bitu- 
minous, melts at from 90° to 100°, and burns 
with a bright flame. 

Of this rock Dana writes : ^^ Asphaltum belongs 
to rocks of no particular age; the most abundant 
deposits are superficial.'^ 

b. Pyrite occurs in thin beds, layers, and as 

nodules. 

c. Cinnabar. ^^^ Occurs in beds in slate-rock and 

shale, and rarely in granite or porphyry .'' 
— Dana. This observer also states that 
this mineral occurs as rock-masses, both in 
unaltered and metamorphosed sedimentary 
rocks. 

d. Boracite ^^ occurs in beds of anhydryte, gyp- 

sum, and salt.'' — Dana. 

e. Trona, "in North Africa, forming a rock 

which is even used for building purposes." 
— Gotta. 
f. Aragonite, with its subvaxieVj Tlosjetrv,, ^^'-^T^^ 
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most common repositories of aragonite are 
beds of gypsum, and beds of iron ore (where 
it occurs in coralloidal forms, and is de- 
nominated Flosferri), basalt, and igneous 
rocks/^ — Dana. 

g. Manganese Ores, generally in the older rocks, 
but also in surface deposits. 

h. Rhodochrosite occurs generally in veins, but 
at Glendree, Clare, Ireland, it forms part of 
the surface-deposits. 

i, Bolcy in subordinate masses, in limestone. 

y. Opal, or Vitryte, in very subordinate masses. 

k, Fluorite, and I. Barite, rarely found in beds 
. or layers, often occur as gangue in mineral 
veins. 

m. Anherite, sometimes as an independent rock. 

n. Malachite, usually in veins. 

0, Melanite, in small accumulations. 

p, Galmey, or Calamine, as aggregates in dolo- 
myte. 

q, Zincite, r. Galenite, s. Stibnite, and t, Arseno- 
pyrite, rarely occur as subordinate layers, 
but more generally in veins. 

u. Sulphur, in concretions and layers, princi- 
pally in marl and limestone, also in the 
vicinity of volcanoes. 

V. Wavellite, in subordinate beds or layers. 

w. ChalcopyHte, usually in veins. 

C. Bocks partly mechanically, partly chemically^ and \ 
partly organically formed. — These rocks are 
always more or less crystalline, and usually 
occur as subordinate beds, interstratified with 
sedimentary rocks, but not always. 

A. Laminated or Stratified Coal. — A more or less 
JSLssile crystalline aggregate oi e.«x\^oxi»iceoas 
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matter ; arenaceous or argillaceous to a greater 
or less degree.' 

Most coals do not belong to the Subaqueous 
rocks; some, however, have been formed mecha- 
nically from carbonaceous matter, that was first 
denuded, and afterwards deposited in the sea, or 
other waters. 

Note. — ^At the present day the accumulation of mechanically- 
formed coal can be observed. Wherever peat-bogs or even hard 
coal-beds are exposed to denudation, more especially to marine 
abrasion, they are gradually carried away to be deposited in 
seas, lakes, &c., forming stratified more or less arenaceous or 
argillaceous carbonaceous beds, which eventually must be in- 
durated, forming a hard coal. Some of these deposits in the 
vicinity of the Irish coast are of considerable thickness. 

Varieties are — a, Cannel Coal, a compact, semi- 
fissile coal ; breaks with a semiconchoidal 
smooth fracture, with little or no lustre ; 
colour dull black or greyish black. 

Cannel Coal is bituminous and often caking. Of 
it Dana writes : '^ On distillation it afibrds, after 
drying, 40 to 66 of volatile matter, and the material 
volatilized includes a large proportion of burning 
and lubricating oils. It graduates into oil-producing 
coaly shales, the more compact of which it much 
resembles.^' 

Note. — Some varieties of anthracyte have erroneously been 
classed as Cannel coal, on account of their smooth, close 
texture. 

Subvarieties are — (a.) Parrot Coal, (b.) Horn 
Coal. 

A Scotch subvariety is called Parrot Coal, 
because it burns with a crackling noise; while 
a Welsh is named Horn Coal, as it emits, when 
burning, an odour like that erf burnt hor\L. kxs. 
earthj subvariety is called, rnXotV^-a^^ GVo^. 
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And (c.) Torhanyte, Boghead Cannel, Boghead 

' Mineral (after Torbane Hill, Scotland). — ^A 

dark brown variety of cannel coal ; yellowish 

streak, without lustre, and having a sub- 

conchoidal fracture. 

Torhanyte yields over 60 per cent, of volatile 
matter, and is used for the production of burning 
and lubricating oils, paraffin, and illuminating gas. 

6. Splint Coaly Splent Coal. — A hard, laminated, 
bituminous coal ; not easily broken or kin- 
dled, though, when lighted, it affords a clear, 
lasting fire. 

According to Page, the name ^^ Splint '^ or 
"Splent,^' is derived from the coal splitting (or 
sphnting) up '^ in largo flaggy or board-like 
laminae.^' 

c. Culm, a fissile, flaggy, shaly, flaky, or scaly 

variety of non-bituminous coal or Anthracyte. 

Culm sometimes occurs in independent beds, but 
more often it is found associated with Anthracyte, 
The flaky or scaly nature of some culm may possibly 
be due to the growth and decay of organic matter 
in layers, but in others undoubtedly it is due to 
carbonaceous matter having been deposited in 
water. 

d. Bituminous Shale, and e. Carbonaceous Shale, 

— Respectively bituminous or non-bitumi- 
nous shaly aggregates of coal, clay, sand, 
and such-like ; more or less crystalline ; 
colour black, or blackish-brown. 

Both the bituminous and carbonaceous shales 

graduate on the one hand into argillaceous shale, 

and on the other into coal. The former merges 
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into Cannely and the latter into Culm, The sub- 
varieties a and b are bituminous, while c, d, and 
e are non-bituminous. Some bituminous shales 
are impure coals ; that is, they are capable of being 
used as fuel, while the poorer kind will not con- 
tinue to burn in the fire, but become ash, the 
^' slate ^' of the coal-merchant. Burning and lubri- 
cating oils, illuminating gas, &c., can be procured 
from many of the Bituminous shales. In gei^eral 
the Carbonaceous shales are not of much value ; a 
few, however, when mixed with anthracyte, make 
a strong and lasting fire. 

Local Terms for Bituminous Shale, 

a. Batt and Bass (Staflfordshire), (b.) Daulcs, 

Local Terms for Carbonaceous Shale, 

c, Kelve (Leinster), (d.) Pindy (Cork), (e.) Slaty 
Culm (Limerick and Clare). 

NoTB. —The other coals, such as Feat, Lignyte, and Black 
Coal, are classed and described among the bubaerial rocks 
(page 122) ; they having accumulated on the surface of the 
earth, prior to having been buried and covered by more recent 
deposits. 

B, Limestone. — A more or less crystalline aggre- 
gate of calcite, in association with a greater 
or less quantity of carbonaceous, argillaceous, 
and arenaceous matter ; compact, porous, fissile, 
amorphous, or oolitic ; very variable in colour. 

Some limestones -are made up almost entirely, 
others only partially, of shells, fragments of shells, 
corals, madrepores, and such-like; others for the 
most part are due to the precipitation of lime held 
in solution by water ; while some in a great xxkoft.- 
sure are mechanically formed, pteei\^\ivsi^ Q,"^Q."as^^<^x^ 
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rocks having been denuded away and the detritus 
deposited in water. Limestones in general, however, 
appear to be more or less due to a combination of 
two or more of these modes of formation. 

Limestone may contain magnesia, silica;, alumina, 
bitumen, ores of iron, &c., either as mechanical ad- 
mixures or as chemical deposits, in conjunction with 
the carbonate of lime ; and the presence of such mine- 
rals occasions many varieties in colour as well as com- 
position. Of limestone Jukes writes : '^ Varieties of 
limestone occur in different localities, both geogra- 
phical and geological, peculiar forms of it being 
often confined to particular geological formations 
over wide areas ; so that it is much more frequently 
possible to say what geological formation a specimen 
was derived from, by the examination of its litho- 
logical characters, in the case of limestone, than in 
that of any other rock.^' 

Note. — The colour of many, if not of most, limestones seems 
due, in a great measure, to the ores of iron chemically or mechani- 
cally contained therein. Dark blue or blackish limestones, when 
followed to a good depth, are nearly always found to be of a 
greenish colour. Red and variegated limestones in depth are 
generally grey or dove-colour, while all yellowish limestones, 
when in their normal state, have a greenish shade, no matter 
how pale. 

a. Compact Limestone. — Homogeneous and fine- 
grained ; fracture sometimes uneven, but ge- 
nerally conchoidal, either earthy or smooth ; 
may be argillaceous, siliceous, magnesian, or 
ferruginous. 

h. Crystalline Limestone, — ^An aggregate of crys- 
tals of calcite, fine or coarse, in association 
with argil, silica, and the like. 

Typical Crystalline limestone belongs to the me- 
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tamorphic rock series ; nevertheless, most sedimen- 
tary limestones are more or less crystalline, some 
being aggregates of large well- developed crystals. 
Jukes found the limestone forming the ^' great bar- 
rier coral reef/' Australia, "to have a crystalline 
structure internally .'' 

c. Marble [Lat. marmor] . — ^Any limestone capa- 

ble of being cut and of taking a fine polish. 

Marbles may be unicoloured, such as pure black, 
white, grey, &c. ; or they may be particoloured, 
deriving their colour from contained minerals or 
animal remains. Homogereous rocks, both as to 
texture and hardness, cut more evenly and take 
finer polish than others, and make the better 
marbles. 

The names by which marbles are known are 
very various ; some are called after the localities 
in which they are found ; others after their colour 
or the shells they contain, or any other peculiarity 
that may give a character to a rock. 

d. Oolyte, or Oolite [Gr. oouj an egg, and lithos, a 

stone], Roestone, — Spheroidal concretionary 
structure, having the appearance of the egg 
or roe of a fish. 

Subvarieties are — (a.) Pisolyte, or Pisolite [Lat. 
pisurn-y a pea] , Peastone, which has a resem- 
blance to an agglutination of peas ; and (b.) 
Dolomitic Oolyte, there being minute sphe- 
roids of dolomite in a limy matrix. 

Each concretion is formed of numerous concentric 
layers, being sometimes hollow at the centre, or 
it may inclose a minute particle of sand or other 
mineral substance. 
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Note. — Oolitic rocks are typical of one of the Secondary 
geological groups, which has been given the name of the OoUtie 
formation. This structure, however, occurs in other groups, 
but more especially in the Carboniferous limestone. 

e. Chalk [Lat. calxy lime] . — Usually a white or 
whitish fine-grained rock, but sometimes 
greyish, or even red; often earthy or pul- 
verulent, but sometimes hard and compact. 

Subvarieties are — {b.,) Indurated chalkyCoXlediWhite 
limestone in Ulster. Jukes thus describes it : 
" Considerably harder and firmer than the 
friable rock which is commonly known as 
chalk.^^ (b.) CAaZfc-rocfc (Whitaker), a siliceous 
variety ; (c.) PisoUtic chalky or Maestricht, 
which has a minutely spheroidal structure ; 
(d.) Glauconitic chalk, greenish from contain- 
ing glauconite ; and (e.) Ferruginous or Red 
chalky coloured red by oxide of iron. 

/. Calc'sinter, or Calcareous Tufa, a loose and 
friable variety of calcite deposited from water 
charged with lime. 

Subvarieties are — (a.) Travertine, (b.) Stalar.tyte, 
(c.) Stalagmyte, and (d.) Rock-meal. When 
compact, hard, and semi- crystalline, it is 
called Travertine ; if deposited in long mam- 
millated and pendent masses from the roof 
of a cave or fissure, Stalactyte [Gr. stalactis, 
that drops] ; while the boss formed on the 
floor of the cave or fissure from the lime in 
the water which dropped, is named Stalagma 
[Gr. stalagma, a drop]. Rockrmeal is a 
white and light calc- sinter that becomes 
powder on the slightest pressure. 

g. Coral-reef Limestone, — Limestones in course 
o//brmation, consisting o? coTVi.\^,di€>lla» and 
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calcareous sand or mud, often more or less 
crystalline. 

h, Brecciated Limestone, Limestone Breccia, and 
t. Limestone Conglomerate, or Pudding stone. — A 
rock that has an appearance as if fragments 
of limestone had been dropped into a lime- 
stone matrix. 

If the contained pieces are of different colours 
from the base, and the latter contrasts well, the 
result is often a handsome rock; the inliers are 
usually purer than the matrix, and weather more 
freely, giving the exposed surfaces of the rock a 
cellular tissue. If the inliers are round or roundish, 
the rock is called Puddingstone Limestone. 

j. Ruhbly Limestone. — A limestone made up of 
round or roundish irregular lumps and ag- 
gregates of lumps of various sizes, separated 
from one another by shaly partings, the 
latter being more or less calcareous.* 

Limestones may also be csAlei Pehhly* or Conglo- 
meritic, Tuffose, Shaly, Slaty, Geodic, Cellular, or 
Porous, if any of these structures extend over a 
considerable portion of the rock and give it a marked 
character. 

k. Lithography te. Lithographic Stone [Gr. lithos, 
a stone, and grapko, 1 write]. — Avery even- 
grained, compact, fine limestone, usually 
buffer drab-colour, employed in lithography. 

Other varieties are, — /. Siliceous Limestone, m. 
Cherty, n, Argillous, o. Arenaceous, p. Fer- 

* At Oughterard, Gralway, Ireland, there are remarkable 
beds of Pebbly limestone, full of q\ia.Tt7. it^«\ftft\i\je>^ ^^^<«a^ ^ 
the BJze of large shot, and rarely largei t\k».ii «». ^e^a»« 
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TuginouSy q. Bituminous , r. Stinhstone, or 
SwinestonBy or Fetid Limestone, 

If silica is diffused throughout the lime, the 
rock is siliceous ; but if the silica is in separate 
nodules, concretions, or layers, the rock is cherty ; 
while, if particles of sand are present, the rock is 
arenaceous, Cherty and argillaceous limestone, as 
also some kinds of siliceous limestone, when 
weathered, lose these calcareous portions, the resi- 
due being called Rotten-stone. ' Many bituminous 
limestones, when struck or rubbed, emit an odour 
of sulphuretted hydrogen gas, and these have been 
called by the different names of Stinh-stone, Swine^ 
stone, and Fetid Limestone. 

Important varieties are, — s, Dolomitic, and t. 
Hydraulic Limestone, or Cement-stone, 

Hydraulic limestones are more or less dolo- 
mitic; they contain from 10 to 30 per cent, of 
silica, alumina, and magnesia. Some contain ores 
of iron, which are rather prejudicial than otherwise 
to their economic value. 

Hydraulic limestone, when burnt, yields a lime 
that does not slake when water is added, but forms 
a mortar which will set under water. According to 
Dana, some hydraulic limestones should be classed 
as Dolomytes. 

0. DoLOMYTB, Dolomite (after M. Dolomieu), Mag- 
nesian Limestone. — An aggregate of dolomite 
(bitter spar), combined with some calcite; 
usually also with more or less iron, some 
silica, alumina, &c. 

The mineral Dolomite contains — carbonate of 
Jiw0j 54'85; carbonate of magnedBb, W^^ ^wi^\. 
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The rock Dolomyte, according to Cotta, must con- 
tain 23 per cent, of carbonate of magnesia ; while 
those calcareous rocks in which there is less than 
this amount should belong to the limestones. 

Dolomyte is often geodic and vuggy, or con- 
taining numerous drusy cavities. The geodes and 
the lining of the cavities are usually crystalline 
{Bitter spar), and not uncommonly contain one 
or more isolated crystal or crystals of quartz {Rock 
crystal) . 

Note. — Dolomyte belongs to both the Ingenite and the 
Derivate orders of rocks ; as some are due to metamorphism, 
while others were formed by the contemporaneous deposition 
of the carbonates of lime and magnesia, forming a Dolomyte or 
Magnesian limestone. 

Dolomyte varies in texture. It may be, a. 
Granular, b. Oolitic, c. Compact, d. Porous, 
e. Cellular, f. Concretionary, g, Brecciated, 
or h, Rubbly. It also varies in composition, 
and may be, i. Ferruginous, j, Argillous, 
or earthy ; A*. Arenaceous, or sandy ; I, 
Siliceous, m, Cherty, and n. Tvffose; they 
being analogous to the previously described 
varieties of limestone. It weathers into o. 
Dolomitic sand. 

Note. — Cotta appears to be of opinion that Dolomyte is 
never oolitic. This however seems erroneous, as among the 
Carboniferous limestone in the cos. Limerick. Mayo, &c., 
Ireland, subordinate beds of Oolitic dolom'fie occur. In 
Limerick minute spheroids of dolomite are disseminated in a 
calcitic matrix ; while in Mayo the spheroids, as well as the 
base, are dolomitic or dolomyte. 
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Class II.— SUBAERIAL ROCKS. 

[Lat. suh, Tinder; aer, lower air], — Rocks that 
were formed on the surface of the earth. Most of 
these, however, subsequently were covered by, or 
buried under, newer-formed strata, which may be 
either subaqueous, subaerial, or igneous. 

D. Mechanically, chemically, and organically-formed 
Eocks. — Subaerial rocks are due to mechanical, 
chemical, or organic action, or two or more of 
these combined. The major part, however, in- 
cluding the principal rocks of the group, are more 
or less due to the growth and decay of organic 
matter, united with chemical action. 

A. Coal. — This geologically includes and signifies 
all rocks, recent or otherwise, that can be 
ignited and kept burning without the addition 
of any other substance. 

Note. — The burning properties of some coals can be im- 
proved by the addition of other substances, as of water to 
anthracyte ; nevertheless, all rocks that are classed as coal 
should be capable of burning by themselves. 

a. Peat, Turf, Bog [Celtic ? peait or puit, a soft 
miry substance]. — An aggregate of organic 
matter more or less solidified, or indurated 
and mineralized ; colour whitish-brown, yel- 
lowish-brown, blackish or yellowish white. 

Subvarieties are — (a.) Wliite Turf, (b.) Brown 
Turf, (c.) Black, or Stone Turf, (d.) Gas or 
Candle Turf. 

Peatj or Bog, varies in appearance and texture, 
according to the position, in vf\i\c\L \\. \^ %\\,\v».t^d^ 
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and the rate at which the accumulatioi;i was made. 
On low, flat land it grows much more rapidly than 
on hills or hill-slopes; consequently on the low 
land the peat is quite diSerent from that on the hills, 
and in Ireland they are classed as Low-hog ^ or 
BawUy^ and Mountain-hog, 

The Low-bog gives (a.) White Turfy (b.) Brown 
Turf, and (c.) Black, or Stone Turf; while the 
Mountain-bog only gives (b.) Brown, and 
(c.) Black Turf On both there is an un- 
profitable surface or '^ clearing ^^ (more or 
less living organic matter), which varies in 
thickness ; on the former ranging from three 
to six feet in depth, while on the latter it 
rarely exceeds twelve inches in thickness. 

Peat may be fissile, but more generally it is 
felt-like, the vegetable remains being interwoven, 
and forming a tough mass. The fissile texture of 
subaerial peat is due to vegetable growth ;t each 
annual growth forming a separate layer. This is 
more common in some bogs than in others. 

White turf is a nearly pure, if not an entirely 
pure, organic substance, and when burnt has little 
or no ash. Brown turf is always more or less 

* Bawn (Anglic^ white), so called from the white appearance 
the dead moss, grass, &c., have during the major part of the 
year, compared with the colour of the grass land and tillage in 
the vicinity. 

t There are fissile peats in which the texture is caused by 
lamination, peat masses being denuded and subsequently de- 
posited. Such peats, however, are not Subaerial, but are 
Subaqueous Eocks, and they are often interstratified, or mixed 
with clay, sand, or the like. Extreme heat or frost will break 
up peat, and leave it ready to be denuded and carried away by- 
wind, or *^ rain and rivers," to be deposited ycl V05i^'^^^^s^'^^ 
and such other reservoirs. 
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mineralized; while Black, or Stone turf, is a 
clieinico-organic rock, often containing such mine- 
rals as pyrite, marcasite, and the like ; when burnt, 
it leaves a considerable residue or ash ; sometimes 
it is semi-crystalline, and often it is scarcely dis- 
tinguishable from Lignyte. 

Note. — The resldae or ash of peat attains its maximum in 
the deepest portions of the bog ; thus Stone turf will have more 
ash than the overlying Brman turf, and the latter than the 
White turf ; while the subordinate parts of each have re- 
spectively more ash than the portions above theuL The plants 
growing on the surface collect their inorganic food from the 
atmosphere, and after their decay, the mineral substances are 
being continually carried downwards by the water that per- 
colates through the mass, the lower portions thereby becoming 
the most impregnated : some impurities also come up in water 
from springs. 

Gas peat, or Candle turf, is not very common. It 
was found in a mountain bog on the island of 
Valencia, Ireland; was of a dirty yellowish- white 
colour ; had the consistency of soap ; when dried 
was very inflammable, and burned with a clear, 
bright, steady flame. 

Peat accumulations are usually surface rocks, that 
is,* rocks still growing at the surface, and being 
added to at the present day ; it has, however, been 
found under drift and other surface deposits. 
^olian drift may be blown over it; on a sunken 
coast-line it often is found under Marine drift; 
while in some places it has been found under 
Boulder-clay drift. 

Note. — Cotta mentions peat in Grennany " covered by 
diluvial loam.'' Oldham records peat ''under a coosiderable 
depth of drift," near Nenagh, co. Tipperary, Ireland. Other 
Irish localities are the Boleyneendorrish valley, near Grort, co. 
Galwajf under 25 feet of boulder-clay drift ; and Newtown, 
Queen's co,, under a thickness oi 9Q ieet. T\i<& letter is three 
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feet thick, compact, solid, semi-crystalline, veiy bituminous, 
and blazing like a candle when lighted. It might almost be 
classed as lignyte, 

b. Lignyte, or Lignite, Brown Goal [Lat. lignum, 

wood] . — Fissile or compact ; woody or 
earthy; usually brown or black; streak 
brown ; very inflammable, burning with 
much smoke and smell. A non-caking 
coal. 

a. Woody Lignyte, (b.) Compact Lignyte. 

Fremy has divided lignyte into two kinds; 1st, 
Lignyte that still displays woody structure, and 
2nd, Lignyte exhibiting the aspect and compact- 
ness of soft coal. 

c. Jet [Jayet, Gagates, after Gagas, a place in 

Lydia, Asia Minor]. — *' A black variety of 
brown coal, compact in texture, and taking 
a good polish.^^ — Dana. 

Note. — Jukes considers jet as a subvariety of cannel coal, 
while Page supposes it ''is rather a species of amber than 
coaL" 

c. Black Coal, Steinhohle, Common Coal, Pit Coal. 
— A black, brownish-black, or greyish-black, 
compact or semi-compact mass, occasionally 
iridescent ; lustre dull to brilliant, and either 
earthy, resinous, or submetallic ; opaque ; 
fracture conchoidal to uneven. 

Subvarieties are — (a.) Caking Coal, (b.) Non- 
caking Coal, (c.) Cherry or soft Coal. 

Mineral coal, according to Dana, should be 
'^ compact, massive, without crystalline structure or 
cleavage ; sometimes breaking with «• da^^"^ <5^ 
regularityj hut from a jomted Ta.\JDLet \Jd»:«i ^ ^veK^^*?^ 
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structure/^ Black coal may be a caking or a non- 
caking coal ; the latter is sometimes called Cherry 
or soft coal. GaMng coal softens and becomes pasty 
or semi-viscid in the fire, also it is inclined to form 
clinkers or to become welded together. Cherry or 
soft coal bums freely without softening, or any ap- 
pearance of incipient fusion. 

d, Anthracytey or Anthracite, Stone Coal [Gr. 
anthrax, carbon] . — Non-bituminous coal ; 
lustre bright, often submetallic, and fre- 
quently iridescent ; conchoidal, sharp-edged, 
shining fracture, or breaking readily into 
small cubical lumps. 

Anthracyte appears not to be a normal rock, but 
to be an altered bituminous coal, from which the 
bituminous qualities have been extracted or ex- 
pelled ; sometimes it is an associate of Metamor- 
phic rocks , but it also is found interstratified and 
associated with unaltered rock. 

Note. — In Munster, Leinster, and Connaught, Ireland, 
anthracyte is interstratified with fossiliferous grits, shales, clunch, 
and fire-clay, the ordinary associates of bituminous coal, and 
these strata are not altered, except perhaps that they are more 
siliceous and harder than the ordinary coal-measure rocks in 
other countries. In places they are also cleaved. 

A rock allied to Anthracyte is Native coke. It is 
undoubtedly an altered rock, due to the irruption 
of igneous rocks into beds of coal. Native coke is 
harder and more solid than artificial coke. 

B. Surface Deposits and Accumulations. — These 
may be peaty, clayey, sandy, gravelly, shingly, 
or a combination of two or more. 

a. Boulder-clay Drift, a clayey or sandy- clayey 
matrixj sometimes caVcaxeoxx^, mclo^in^ 



DERIVATE EOCKS. 127 

more or less rounded, polished, grooved, 
scratched and etched blocks and fragments 
of one or more kinds of rocks. 

Subvarieties are — (a.) Calcareoics or Corn-gravel, 
(b.) Argillous, or Till, and (c.) Arena' 
ceous. 

Boulder-clay drift in general partakes more or 
less of the nature of the subjacent rocks, with a 
greater or less admixture of blocks and fragments 
of foreign derivation. The calcareous variety in 
Munster is called Corn-gravely being used as a 
manure for corn-land, while the red argillous 
variety in Ulster is known as Till, 

b. Moraine Drift, Boulder Drift, an accumulation 

having a more or less sandy, clayey, or 
gravelly matrix, containing angular or sub- 
angular, rarely rounded blocks and fragments 
of the adjacent rocks, foreign materials 
being in subordinate quantities. 

Subvarieties are — (a.) Calcareous, (b.) Argillous, 
(c.) Arenaceous, (d.) Rocky. 

Moraine drift when in low valleys often graduates 
into shingle, gravel, and sand, while on hill- slopes 
it may pass into Rocky -moraine drift, full of large 
angular blocks, often tons in weight. 

c. Sand, gravel, and shingle, usually more or less 

stratified; sometimes containing thin beds 
or layers of clay ; at times the materials are 
heaped confusedly together. 

Subvarieties are — (a.) Esker [Celtic, riige], Kaim 
[Celtic, Kam, winding], A?a o^ 0% Ii^\>^V* 
(Scandinavian), (b.) Post-drljl GrxavieX.. 
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Note. — Boulder-day and Moraine drifts are due to glacial 
or ice action, and therefore may be considered subaerial accomolar- 
tions, even although some of the first may have been deposited 
in the sea or a lake. Esker drift seems to be either of the pre- 
viously mentioned drifts, well washed, seemingly by marine or 
tidal currents. Some writers, while describing Asar and Kaims, 
evidently have included with them the '' drumlins " or ridges of 
boulder-clay drift, which are quite distinct. The subvarieties 
(a and b), though not Subaerial Rocks, are yet described here, 
on account of their connection with the other Surface deposits 
and accumulaiions. (a) is probably of marine origin, while (b) 
may be marine, lacusthne, or fluviatile. 

c. Beaches. — Sand^ gravel, or shingle ; often 

shelly. 

Beaches nsually occur in more or less level ter- 
races, on account of their marking the margins of 
present or ancient seas or lakes. 

d. JEolian Drift or Sand, Quartzose or Rabhit 

Sand; (e.) Shell or Calcareous Sand. — Fine 
incoherent sand : the first sub variety, when 
normal, is entirely composed of siliceous 
particles. In the neighbourhood of the sea 
it is more or less mixed with shells, corals, 
and such-like, or may graduate into shell 
sand, a calcareous accumulation of the debris 
of corals, shells, madrepores, and the like, 
sometimes containing as much as ninety per 
cent, of limy matter. 

All these sands are also called Blowing sands, 
and are of various thicknesses up to hundreds of feet. 
Both ^olian drift and Shell sand may have been 
originally subaqueous, but their present arrange-* 
ment, form, and character, are due to subaerial action. 
Some collections of ^olian drift, such as that of 
the Sahara, in Africa, seem to have been originally 
produced by marine action, aa Xiiey oecvj^YJ V^^^V^- 
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raised sea-basins. Other accumulations may be 
caused by meteoric abrasion; frost, heat, and che- 
mical action disintegrating arenaceous rocks. But 
large quantities of it would appear to be glacier- 
formed, being due to the grinding of ice-bound 
rocks one against another, or the bottom and sides 
of valleys, forming sand or silt, that subsequently 
was carried down by a glacial river and deposited 
either in a lake or sea, at or near the mouth of a 
river. Such sands, when afterwards raised to form 
dry land, if in sheltered situations, would in time 
be clothed with vegetable mould; but if in exposed 
situations, they would be wafted hither and thither 
by every gust of wind, forming the ridges and hil- 
locks known as Sand-dunes (Celtic, doon^ hill). 

At or near the mouth of most of the valleys in 
Ireland, which in prehistoric times were occupied 
by ice-streams, whether inland or on the seaboard, 
these accumulations of sand are found. In the plain 
of Limerick, at Killonan, opposite the mouth of the 
valley called Glencoloo, these sands have been 
proved to be over 200 feet in thickness. 

f. Bergmehl, Mountain-meal, — An exceedingly 
fine earth, covering extensive tracts of coun- 
try in Sweden, composed of microscopic sili- 
ceous shells, said by T. Eymer Jones to be 
due to a lake deposition. 

d. Guano, — Accumulations of animal excrement 

and remains ; more or less compact ; some- 
times semi-crystalline ; very fetid ; yellow, 
brown, or blackish-brown in colour. 

e. Soil, Vegetable Mould, earthy, sandy, or peaty. 

— Due to the combination of meteoric action 
with vegetable growth and deca^ ^ ^»\a\s%"^N!s5a. 
the work of certain axLvai^^. 



130 HANDY-BOOK OF EOCK NAMES. 

Any portion of the surface of the ground, if de- 
prived of its vegetable soil, unless subject to ex- 
tremes of heat or cold, or some such obstructive 
action, will in time regain its coating of soil. At 
the first, meteoric action disintegrates and amelio- 
rates the surface, to prepare it for the growth and 
decay of vegetables ; after which, as pointed out by 
Darwin and others, the operations of earthworms, 
ants, and such-like, accelerate the formation of soil. 

Local Names for some Wine-growing Soils. 

Albarizo (Sicily), a yellowish-whitish chalk-soil,, 
consisting of lime, argil, and oxide of iron; 
an absorbent, spongy substance, loose, always 
fresh and open, not caking. Barro (Sicily), sand 
mixed with a clayey earth and gravel. Arena 
(Sicily), sand on which the vine thrives well and 
produces abundantly, but the grapes make a thin 
wine. Bugeo (Sicily), a blackish aggregate of clay, 
vegetable earth, and gravel. Pedra Molla (Madeira), 
soft rock-debrisy which never becomes a fine mould, 
but is generally in a crumbly state, like small coal ; 
in this surface-deposit the vines are planted. 

Note. — All rocks, whether tenacious, like granite, grit, lime- 
stone, and the like, or fragile, like drift and the other surfieice 
accumulations, weather more or less freely when exposed to the 
atmosphere. If circumstances allowed such weathered portions 
to remain, a soil of a greater or less thickness would gradually 
form. In many localities, however, the detritus, as fast as it 
is formed, is carried away either by wind or rain and rivers, 
while in most other places more or less is removed prior to a 
protecting envelope being formed by the growth and decay of 
vegetation ; and even after the envelope is complete, some of 
the earth, continually being brought to the surface by earth- 
worms and the like, will be removed by wind and water. 

y. Meteoric Drift, Clay, Sand, Gi^avel, and Shingle, 
Meteoritea. 
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Under peculiar circumstances, in some localities, 
surface rocks that can scarcely be classed with soil, 
are formed by meteoric abrasion ; shaly slates, some 
limestones, and certain ingenite rocks weather into 
clays ; arenaceous and some ingenite rocks will pro- 
duce sands, while certain limestones, conglomerates, 
breccias, and the like, weather into a coarse shingle 
or gravel. Meteorites in a few places, as in Green- 
land, form surface deposits. 

Note. — In Brazil, Agassiz and others have noted the vast 
thickness of meteoric drift formed in situ by extreme heat ; 
while in Ireland, in many places on the extensive crags or flats 
of carboniferous limestone, a coarse shingle, more or less angular, 
is formed by the weathering of the rock. 

g. Ice may be compact, granular, fibrous, or 
laminated. 

Fim, or Neve, is the accumulation above the 
'^ snow-line,^* which becomes consolidated into gra- 
nular ice. Glacier ice is indistinctly granular, with 
its lamination more or less contorted or even 
efiFaced. Ice that forms in crevasses is compact, 
while Cave ice th&j have interstratified beds of sand 
in it. 
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Amphibolic Gneiss 
Amphibolic Limestone 
Amphibole Schist 
Anamesyte ... 
Anorthosyte ... 
Anorthyte ... 

Arena 
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Noryte 
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Dioryte 


... 59 
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Elvanyte 
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Granitoid Elvanyte ... 
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WhinstoneTuff ... 


... 67 




Batt 


... 115 




Shale 


... 106 
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... 99 
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... Ill 
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Boghead Cannel ... 
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Boulder Drift 

Brash 

Brass Balls 

BroAS Binders 

Brick-stone 

Brown Coal 

Brown Stone 

Buddagh 

Bugeo 

BulVs-eyes 

Bury 

Calamine 

Calcareous Clay ... 
Calcareous Sand ... 
Calcareous Schist . . . 
Calcareous Tufa ... 

Calliard 

Candle-turf 

CaUbrain 

Catshead 

Cellular Limestone 

Cement-stone 

Clay-ironstone 

Clay-schist 

Clay-slate 

Clinkstone 

Clod 

Coal-clay 

CoaUseat 

Common Coal 

Common Ophyte 
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Concretionary Micarschist 
Cone-in-cone Marl 
Com Gravel 
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98 

99 

119 

120 

110 

81 

103 

72 

113 

100 

100 

125 

63 

74 

86 

103 

127 
90 
99 
58 

100 



IKDEZ. 



136 



• • • • • • 



!•• ••• ••• 



) • • • • I 



• • • • • • 



> • • • • 4 



• •• ••• ••• 



I • • • • • 



> • • • • • 



!■• ••• ••• 



> • • • • • 



• • • • • • 



I • • • • • 



Doleryte 
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Femiginous Tuff 
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Flos Ferri 
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Friable Marl... 
Friction Breccia . . . 
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Gneissic Granite 

Gneissoid Felstone 

Grandt 
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Greenstone Tuff 
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Hardseat 
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Felsitic Granite 

Felstone 

Petrosilex 



••• ••• ••• 



• • • • • • 



• • • • • • 



• • • • • . 



• • • • • • 



73 
65 
106 
67 
30 
44 
45 



Hematitic Oliffoclase Granite 33 



• • • • • • 



• • ■ ■ • 



• • • • • 



• « ■ • • I 



• •• ••• 



I • • • ■ • 



••• ••• ••• 



• • • • • • 



Hematitic Tuff... 

Stinkstone 

Flagstone 
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Jacotinga 

Jasper 
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Lagen Gneiss 
Lapis Lydius 
Leaf Clay 

Leaf Ma/rl 
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Leucite Rock 
Limestone Breccia 
Lithographic Stone 
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Magnesian Limestone 
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JM. etOLv ••• ••« •*< 
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Micaceous Diabase 
Micaceous Dioryte 
Micaceous Felstone 
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Micaceous Limestone 

Micaceous Quartzyte 

Mineral Pitch 

Moorhead Rock 

M088 Serpentine 

Mountain Meal 
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Ophiolyte 

Orthophyre 

Os, or A°s Drift 

Ottrelitic Schist 

Oughterard Oranite 
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Fedra elastica 

Pedra moUa 

Pddon 
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Peridolyte 
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Pinsill 
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Pitchstone Felsyte 
Pit Coal ... .. 
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Plutonic Breccia 

Plutonic Conglomerate 
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Porcelain Clay 

Porous Limestone 

Forphyrite 

Porphyritic Leucily te . . . 
Porphyry 
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Precious Ophyte ... 
Puddingstone Limestone . . . 

Pumiceous Sand 

Pyrito-carbonaceous Schist . . . 

Quartz Poi*phyry 

Quartz Schist 

Quartziferous Felstone 

Quartziferous Porphyry 

Quartzitic Granite 

Quartzose Felstone 

Quartzose Sand 

Habhit Sand 

XwclCLCLLc ... ... ... ... ... 

Red Chalk 

uvCOb Jf Tr€v ... ... ... ... 

Ked Gneiss 

Red Ochre 
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Ripidolitic Eivanyte 

Ripidolitic Eurjte 

Ripidolitic Gneiss 
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Ripidolitic Granite 
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... 82 
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... 42 


Chloritic Enryte 


... 49 


Chloritic Gneiss 


... 78 


Chloritic G\l•fe^as^\fc . . . 


... ^i*^ 


CYi\OTlXAfi ^^KSKVX*^ . 


•^^ 



138 



INDEX. 



Ripidolitic Quartzitic Felstone 

Ripidolite Schist 

liock 

Rock-hind 

Rock- salt 

Roe-stone 

Botch 

Rottenstone 

RvJbhle ... 

Rucks ... 

Saccharoid Limestone 

Scandinavian Granite 

Schistoid Felstone 

Schori Schist 

Scorious Leucityte 

iSfeo^ 

Seat-clay 
Sepiolyte 
Serpentine ... 
Shaly Limestone 

Shingle 

Shingly Felstone 
Schistoid Felstone 
Siliceous Elvanyte 

Slabs 

Slaty Felstone 
Slaty Limestone 

Slig 

Sliggeen 

Soapstone 
Soft Coal 

Soft-seat 

Sparry Gypsum 
Spathic Gypsum 

Spavin 

Spheroidal Mica-schist 

Splent Coal 

Spotted Quartzitic Felstone.. 
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Striped Felsyte 
Stone-coal 
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Sowerby's English Botany : 

Containing a Description and Life-size Drawing of every British 
Plant. Edited and brought up to the present standard of scien- 
tific knowledge, by T. Boswell Stmb, LL.D., F.L.S., &c. 
With Popular Descriptions of the Uses, History, and Traditions 
of each Plant, by Mrs. Lankbstkr, Author of " Wild Flowers 
Worth Notice," "The British Ferns," &c. The Figures by 
J. E. SowERBT, James Sowebbt, F.L.S., J. Db C. Sowebbt, 
F.L.S., and J. W. Saltbb, A.L.S. 

" Under the editorship of T. Boswell Syme, F.L.S., assisted by Mrs. Lankester, 
* Sowerby's English Botany/ when finished, will be exhaustive of the subject, 
and worthy of tiie branch of science it illustrates In turning over the charm- 
ingly executed hand-coloured plates of British plants which encumber these 
volumes with riches, the reader cannot help being struck with the beauty of many 
of the humblest flowering weeds we tread on with careless step. We cannot 
dwell upon many of the individuals grouped in the splendid bouquet of flowers 
presented in these pages, and it will be sufficient to state that the work is 
pledged to contain a figure of every wild fiower indigenous to these isles."— TAe 
Times, 

** Will be the most complete Flora of Great Britain ever brought out. This 
great work will find a place wherever botanical science is cultivated, and the 
study of our native plants, with all their fSeisdnating associations, held dear.*'— 
Athenmum. 

** Nothing can exceed the beauty and accuracy of the coloured figures. They 
are drawn life-size— an advantage which every young amateur will recognise 
who has vainly puzzled over drawings in which a celandhie is as big as a poppy— 
they are enriched with delicate delineations of firuit, petal, anther, and any organ 
which happens to be remarkable in its form— and not a few plates are altogether 

new A clear, bold, distinctive type enables the reader to take in at a glance 

the arrangement and divisions of evoy page. And Mrs. Lankester has added to 
the technical description by the editor an extremtiy interesting popular sketch, 
which follows in smaller type. The English, French, and German popular names 
are given, and, wherever tluit delicate and difficult step is at all practicable, fheir 
derivation also. Medical properties, superstitions, and fancies, and poetic 
tributes and illusions follow. In short, there is nothing more left to be desired." 
—Chtardian, 

** Without question, this is the standard work on Botany, and indispensable 

to every botanist The plates are most accurate and beautiful, and the entire 

work cannot be too strongly recommended to all who are interested in botany." 
— Illustrated News, 

%* Subscribers to this great Natioi»\ \3iv<SL«tV«iJKca.^TKN3 <i^\sss»K«sss.^ 
Btnnjrtime without buying ail the bacV. uuxe^t^ «Xi <s^^^. 
ProBpectuBea and SpedmenB gratia. 
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Sowerby's Englidi Botany, Talmne 1 contains 



Aconite 

Alyssums 

Ananones 

Awlnrart 

BMBCbury 

Barberry 

Barreuwort 

Bearsfoot 

Buttercup 

Cabbages 

Caltrops 

Candytuft 

Celandines 

Charlocks 

Ccdeseed 

Ccdewort 

Colambine 



Coralwort 

Corydalises 

Cresses 

Crowfoots 

Cuckoa flower 

Earthsmoke 

Fiffwort 

Flhcweed 

Fumitories 

Gilliflowers 

Headwark 

Hellebores 

Horseradish 

Hutchinsia 

Jack-by-the-hedge 

Kingcup 



Ladies' Snocks 

Larkspurs 

Lilies 

Madwort 

Marigold 

Mayflower 

Monkahood 

Mouseti^ 

Mustards 

Nailwort 

Nasturtiums 

Navews 

Old man*s beard 

Pasque flower 

Peony 

Pepperwoits 



Pheasant's eyes 

Poppies 

Radishes 

Bape 

Rockets 

Rues 

Scurvy grasses 

Spearworts 

Stocks 

Toathwort 

Traveller's joy 

Turnips 

Wallflowers 

Whitlow grasses 

Woad 

Wolfsbane 



All the PianiB ranked under the orders Kannnculacese, Berberidaceae, 
Nymphseacese, Papaveraoeffi, and Crndferse. 

Sowerby's Englisb Botany, Yolnme 2 contains the 



Aaron's beard 


Cyphel 


Paaaiei 


Spindle tree 


Alder 


Dyer's weed 


Pearl worts 


Spurreys 


AU-seed 


Flaxet 


Phiks 


SeitchwortB 


Bateams 


Fuller's herb 


Purslane 


Storks' bills 


Bladder-nut 


Heartsease 


Ragged RoMn 


Sun dews 


Bmisewort 


Herb Roberts 


Red rot 


Bun rose 


Bucktiioms 


Holly 


Rocket 


Kyeamore 


Campions 


Limes 


Rock roses 


Tamarisk 


Carnation 


Linewott 


Rose of heaven 


Tutsan 


Catchflys 


Lychnis 


St. John's worts 


Violets 


Chickweeds 


Mallows 


Sandworts 


Water blinks 


Cli^tonia 


Me^[>)es 


SeaheiM:h 


Waterworts 


Com cockle * 


Mignonettes 


Soapwort 


wnd WilUams 


Crane's bills 


Milkworts 


Sorrels 


Yarr 


Cuckoo flower 


MoBQchia 







All the Plants ranked under the orders ResedaoesB, Cistaeeae, Vio- 
lacese, DroseracesB, Polygalacese, Frankeniacese, Carophyllacese, Por- 
tulaoaceae, TamarioesB, Elatinaoes, Hypericaoese, Malvaceae, Tiliacese, 
LinacesB, G«raniaoese, lUcines, CelastracesB, Bhamnaeee, Sapindaoese. 

Sowerby*8 English Botany, Volume 3 contains the 



Agrimonies 
Apples 
Avens 
Bcanks 
Birdsfoots 
Blackberry 
Blscktbom 



Brian 

■Broom 

BttUace 



Bomets 

Cherries 

CiDQiiefcifls 

Clou(Uierry 

Caovers 

Cotoneaster 

Dewberry 

1/ropworc 

JBgkntine 

Fenugreek 

Fnrzes 



Geaa 

Gorse 

Greenweeds 

Hawthorns 

Honeystalks 

LadieS'finger 

Lady's mantles 

liKmY»-toa 

UqwKVoa 

liucexneft 



May 

Meadow-sweet 

Medlcks 

Medlar 

MeUlot 

Mountain-ashes 

Nonsuchs 

Qx^ttopis 
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Sowerby*8 English Botany, Tohime 3 {eontinued) contauifl the 



Plum 

Queen of the mea- 
dow 
Raspberries 
Rest-barrows 
Roebuck-berry 
Roses 



Saintfoin 

Service-trees 

Shamrock 

Sibbaldia 

Silver-weed 

Spi'sea 

StrawberrieB 



Sweetbriars 

Tares 

Tongroe under 

tongue 
Tormentils 
Trefoils 



Vetches 

Vetchlings 

Waxen wood 

Whins 

Whitebeams 

Whitethorns 



All the Plants ranked under the orders Legaminlferse and Boflaoes^ 

I 

Sowerby*s English Botany, Volume 4 contains the 



Alexanders 


Earth-nuts 


Isnardia 


Angelicas 


Elders 


Ivy 


Anise 


Eryngo 


Lamb*s-lettuce8 


Astrantia 


Evt^ning primroses 


Linnaea 


Bald-money 


Fennels 


TAvelong 


Bay, rose 


Golden moss 


London Prides 


Bedstraws 


Gooseberry 


Loose strife 


Bladder-seed 


Goosegrass 


Lovage 


Bryony 


Goatweed 


Madders 


Caraways 


QrB»8 of Parnassus 


Mare's taU 


Carrots 


Grass-pidy 


Masterwort 


Celery 


Guelder-rose 


Meal tree 


Cheese-rennet 


Hare's-ears 


Milfoils 


Chervils 


Hartwort 


Mistletoe 


Ocely 


Hemlocks 


Moschatel 


Coriander 


Herb, Bennet 


Mugwort 


Cornel 


Herb, Gerard 


Navelwort 


Currants 


Hog's fennels 


Nightshades 


Banewort 


Holley, sea 


Orpines 


Dogwood 


Honeysuckle 


Parsleys 


Dropworts 


House-ledc 


Parsnips 



Pennywort 

Porslaoe 

Rose-root 

Samphires 

Sanicle 

Saxifra^^es 

Scablouses 

Squinanoywort 

Stonecrops 

Stoneworts 

Sulphur-wort 

Teasels 

Thorough-wax 

Tillaea 

Valerians 

Venus's comb 

Wayfaring tree 

Willow horbs 

Woodbines 

Woodruff^ 



All the Plants ranked under the orders Lythracese, Onagraceae, 
Cucnrbitaoese, Grossulariacese, Crassulacese, Saxifragaeese, Umbelliferae, 
Araliaoea, Gomaces, Loranthacese, Caprifoliacese, Rabiacese, Yalerian- 
acese, and Dipsacese. 

Sowerby's English Botany, Yolnme 5 conUins the 



Aster 

Blue-bottle 

Burdocks 

Bor-Marygolds 

Butter-bur 

Cat's Ears 

Chamomiles 

Coltsfoots 

Corn-flower 

Cotton-weed 

Cudweeds 

Daisy 

Dandelions 



Elecampane 

Everlastings 

Feverfew 

Fleabanes 

Fleaworts 

Galin^oga 

Goats-beards 

Golden-rods 

Goldylocks 

Groundsels 

Hawk-bits 

H a txrkH* -beards 

Hawkweeds 



Heliotrope 

Hemp-agrimony 

Inula 

Knapweeds 

Lettuces 

Leopards*-banes 

Marigold 

Mayweeds 

Mugwort 

Nipple- wort 

Ox-eye 

Ox-tongue 

RagwoiXA 



Sal^ 
Samphire 
Saw-worts 
Sneese-worts 
Soathemwood 
Sow-thistle 
Spikenard 
Star-thistles 
Succorys 
Tansy 
Thistles 
. WarEEew«a!<^»» 



All the Plants ranlced "ondex \;^a ot^w Oaoiv^5!«*«^' 
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Sowerby*8 English Botany, Yolnme 6 contoins the 



Andromeda 

Arbatus 

Ashes 

Azalea 

Bartsias 

Bearberrys 

Belladonna 

Bell-flowers 

Betonys 

Bilberrys 

Bindweeds 

Bird's-nest 

Bitter-sweet 

Bleaberry 

Bog bean 

Broom-rapes 

Brooklime 

Brown.rapes 

Brownworts 

Bock beans 

Bull-dogs 

BuUock's-wort 



Bonny 

Butter-and*egfs 

Canterbory>bell 

Centaorys 

Cicendias 

Convolvolos 

Cow wheats 

Cranberry 

Devale 

Dodders 

Eophraisie 

Eyebrights 

Felwort 

Figworts 

FleolUns 

Foxglove 

Gentians 

Hag-taper 

Hare-bell 

Heaths 

Heather 

Henbane 



Henne-belle 

Higtaper 

Jacob's ladder 

King*s-taper 

ling 

Lobelias 

Lonseworts 

Menziesias 

Moneywort 

Monkey-flower 

Mother - of - thoo- 

sands 
Modwort 
Molleina 
Nightshades 
Pennyweed 
Periwinkles 
Primprint 
Privets 

Rabbit's-mooth 
Rampions 



Rosemary 
Sheep*s-bit 
Snapdragons 
Speedwells 
Straogle^weed 
Strawberry-tree 
Tea-plant 
Thorn-apple 
Throat- wort 
Toadflaxes 
Tooth- wort 
Torch-blade 
Valerian 

Yenos's looking- 
glass 
Vervian 
Violet 

Whortleberry 
Witches' tbimbles 
Winter-greens 
Yellow-rattles 



All the Plants ranked under the orders Campanulacese, EricacesB, 
Jasminacese, Apocynacese, Gentianacese, PoIemoDiacese, Convolvula- 
cese, Solanacese, Scrophulaiiacese, Orabanchacese, and Yerbenacese. 

Sowerby's Englisli Botany, Volnme 7 contains the 

Pimpernels 

Plantains 

Primroses 

Rib- grass 

Roptureworts 

Saltwort 

Skull-caps 

Sea lavenders 

Self-heal 

Strapwort 

Thrifts 

Thymes 

Water violets 

Woundwort 

All the Plants ranked under the orders Labiatse, Boraginaceae, Len- 
tibulariacese, Primulacese, Plumbaginacese, Plantaginacese, Parony- 
chiacese, and Amarantacese. 



Alkanets 


Com&eys 


Enawels 


Amaranth 


Cowslips 


Lavenders 


Archangel 


Creeping Jenny 


Loosestrifes 


Balms 


Cyclamen 


Lungworts 


Basil 


Dead-nettles 


Madwort 


Betony 


Forget-me-nots 


Maijoram 


Bladderworts 


Germanders 


Mints 


Borage 


Gipsey worts 


Moneywort 


Brook-weed 


Gromwells 


Motherwort 


Bugles 


Ground ivy 


Netties 


Buglosses 


pine 


Oxlips 


Butterworts 


Hemp-nettles 


Qyster-plant 


Calamints 


Horehounds 


Pennyroyal 


duckweed 


Hounds' tongues 


Peppermint 


Clarys 


lUecebrum 





Sowerby*s English Botany, Yolnme 8 contains the 



Alder 
AUgocd 
Asarabaca 
Aspen 
Beech 
Beet 
BircbeM 
BJrtbworts 



Bistorts 

Box 

Buckthorn 

Bockwheats 

Chestnot 

Crowberry 

Docks 

Do^s mcrcinys 



\ 



Elms 

Fir 

Ooosefoots 

Hazel 

Hemp 

Hop 

Hornb«am 
HotnNVOiU 



V 



Jonipers 

Kuotgrasses 

Mercury 

Mezereon 

Myrtte 
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Sowerby's English Botany, Volume 8 {contwMed) containB the 



Osiers 

Pellitoryofihewall 

Pepper 

Persicarias 

Pine 



Poplars 


Samphires 


Spurges 


Purslane 


SeabUtes 


Starworts 


Rhabarb 


Sea beet 


Willows 


Sallows 


Sorrels 


Yew 


Saltworts 







All the Plants ranked under the orders Chenopodiacese^ Polygona- 
cese, Eleganacese, Thymelacese, Santalacese, Aristolochiacese, Empe- 
tracete, Euphorbiacese, GallitrichiUjese, Geratophyilacesa, TJrticaoese, 
Amentiferse, and Coniferae. 

Sowerby*s English Botany, Volnme 9 contains the 



Arrow-grasses 

Arrow-head 

Asparagus 

Asphodels 

Bryony 

Bur-reeds 

Butchers* broom 

Cats' tails 

Chives 

Coral-root 

Crocuses 

Cuckow-pints 

Daffodils 

Duckweeds 



Epipog^um 

Flowering rush 

Fritillary 

Frog-bit 

Garlics 

Gladiolus 

Grass-wracks 

Helleborine 

Herb- Paris 

Hy^acinths 

Inses 

Lady's slipper 

Lady's tresses 

Leeks 



Lily of the valley 

lAaydAA 

Martagon lilies 

Naias 

Narcissuses 

Orchises 

Pondweeds 

Ramsons 

Ruppias 

Saffrons 

Scheuchzeria 

Semethis 

Sisyrinchium 

Smilicioa 



Snowdrop 

Snowflakes 

Solomon's seals 

Sqnils 

Star of Bethels 

Sweet-flag 

Thrumwort 

Trichonema 

Tulip 

Tway-blades 

Water plantains 

Water- soldier 

Water thyme 



All the Plants ranked under the orders Typhacese, Araceas, Lemna- 
cese, Naiadaceae, Alismaceas^ Hydrocharidaceas, Orchidacese, Iridae- 
ceae, Amaryllidaceae, Diascoriaceae, and Liliaceae. 



Sowerby's English Botany, Yolnme 10 contoins the 



Pipewort 
Wood Rushes 
Three-leaved Rush 
Clustered Rush 
Three- flowered 

Rush 
Two - flowered 

Rash 
Sea Rashes 
Common Rush 
Soft Rush 
Diffuse Rush 
Hard Rush 
Nortbem Rush 
Thread Rush 
Blunt - flowered 

Rush 



Sharp - flowered 

Rush 
Shining - fruited 

Rush 
Lesser - jointed 

Rush 
Capitate Rush 
Toad Rushes 
Mud Rash 
Heath Rush 
Round - fruited 

Rush 
Brown C3rperas 
Galingale 
Black Schcenus 
Fen Sedgre 
Beak Sedges 



Blysmuses 
Club Rushes 
Bull Rushes 
Cotton Grasses 
Kobresia 
Dioecious Sedges 
Flea Sedge 
Rock Sedge 
Few - flowered 

Sedge 
Carved Sedge 
Manh Sedges 
Brown Sedges 
Sea Sedge 
Panided Sedges 



Prickly Sedges 
Grey Sedge 
Spiked Sedges 
Axillary Sedge 
White Sedges 
Haresfoot Sedge 
Black Sedge 
Alpine Sedges 
Hoary Sedge 
Tufted Sedge 
Mountain Sedges 
Water Sedges 
Heath Sedges 
Mud Sedges 



Furau^oyicaX. ^«,^«t\ ^-^^j^ti >^^^|^, 
\ Qreat^edL!ge \ 






And all Plants ranked under tlie Otdeta 3\rMsaR«fc ««AC.^^«»sy»fc* 
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Scfwerby's EngUsh Botany, Yolnme U contaiiia the 



Alpine Grasses 
Barley Meadows 
Bent Grasses 
Bog Hair Grass 
Bristle Grasses 
Brome Grasses 
Canary- Grass 
Cock8'>foot Grass 
Cord Grasses . 
Coadi Grasses 
Creeping Grasses 



Cat-Grass 
Darnel 

Dog's-tail Grasses 
Fesqae Grasses 
Finger Grass 
Fox -tail Grasses 
Hair Grasses 
Hard Grass 
Hares*-tail Grass 
Heath Grasses 
Holy Gxass 



Lyme Grass 
Marram 
Mat Graj^s 
Meadow Grasses 
Melic Grass 
Millet Grass 
Moor Grass 
Nit Grass 
Oats 

Oat Grass 
Panic Grass 



Quaking Grass 
Reeds 

Ribbon Grass 
Rye Grasses 
Small Reeds 
Timothy Grasses 
Vernal Grass 
Wall Barley 
Whorl Grass 
Yorkshire Fog 



All the Plants ranked under the Order Graminacese. 



Half morocco 


Morocco e)eg«st 


£, 8. d. 


£. 


8, <f. 


2 2 0. 


. 2 


8 6 


2 2 0. 


. 2 


8 6 


2 7 0. 


. 2 


13 6 


2 12 . 


. 2 


18 6 


2 7 0. 


. 2 


13 6 


2 2 0. 


. 2 


8 6 


2 2 0. 


. 2 


8 6 


2 17 . 


. 3 


3 6 


2 2 0. 


. 2 


8 6 


2 2 0. 


. 2 


8 6 


1 17 . 


. 2 


3 6 


; £24. 12a. in 


half morocco ; 



Sowerby's English Botany. 

The Prices of the Volutnes are: — 

Bound cloth 

£>, 8. d. 

Vol. 1. (Seven Parts).... 1 18 

Vol. 2. ditto 1 18 

Vol. 3. (Eight Parts).... 2 3 

Vol. 4. (Nine Parts) 2 8 

Vol. 5. (Eight Parts) 2 3 

Vol. 6. (Seven Parts) 1 18 

Vol. 7. ditto .... 1 18 

Vol. 8. (Ten Parts) .... 2 13 

Vol. 9. (Seven Parte). . .. 1 18 

Vol.10. ditto .... 1 18 

Vol. 11. (Six Parts) .... 1 13 

Or, the Eleven Volumes, £22. 8«. in cloth ; £24. 12a. in 

and £28. 3a. 6d. whole morocco. 

Every Known Fern. 

Synopsis Filicum; including Onmundacese, Sdiizseacese, Marat- 
tiacese, and Ophioglossacese, accompanied by Figures representing 
the essential characteristics of each Genus. By the late Sir W. J. 
HooKSB, K.H., and John Gilbert Baker, F.L.S., Assistant 
Curator of the Kew Gardens. Price £l, 2s. 6d. plain ; £1, Ss. 
coloured by hand. 

This is the cheapest and most comi^ete book which describes all the Ferns 

throughout the world. So full and clear are its details that anybody who will 

take the trouble to master a few botanical terms can with certainty name any fiem 

he may meet with in any part of the world, whether growing wild or under cul- 

tJration /d garden or hotbouse. 

''Sir W. Hooker began oolleottng a ¥exn. Het\>«xtani m 18 ll. For this study 

tbU eatbusiastic and illustrious botanist bad aI\.Yv\sUte ^iXxvot^Vcvvrs vANvoftaiges. 

^epositiona he occupied — first aa Professot o1 "Boltaivj «*• G\%s>^o>n,«sA\}t«iv** 

■^^rector ot the Kew Gardens— 'wexe mauda tkie moat oi, not xMt^ Xaq vdSo^'&N:) 

ofchMTActer which made his pupils and fttenAs 'srtiWu^ a&«aV»sv\a,\>xv\. «!l -S^wXxa 
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possessed the finest terbaiiam d tawi, end, tbanks to BCr John Smith, the best 
collectioii of ferns in cultivation in the world. The names of tmyeUcrs and bote- 
nists to whom he acknowledgres obUfations fill a pagre and a half of his pniMS. 
When Sir W. Hooker died, his son. Dr. Hooker, requested Mr. J. G. Bidur to 
oany it out, possessing as he did foU aoeess to the spedmens, and belnc scipilifld 
with Sir William's notes and annotations. The rendt is the publication of soeli 
a work as the author designed— a imde $itecum jbr the students, cultiFators, and 
collectors of ferns.'*— JMefunun. 

Ferns, British and Foreign. 

Their Histoiy, Organography, Glassificatioo, Nomenclature/ and 
Culture, with Directions showing which are the best adapted for 
the Hothouse, Greenhouse, Open Air Fernery, or Wardian Case. 
With an Index of Genera, Species, and Synonyms. By JoHir 
Smith, A.L.S., late Curator of the Royal Gardens, Kew. With 
250 Woodcuts. Crown 8vo. cloth, fully illustrated, piioe 6s. 

Mr. Smith is acknowledged to be one of the first authorities on Ferns, having 
been engaged neariy half a century in arranging them at Kew. 

The Fern Collector's Album. 

A descriptive Folio for the reception of Natural Specimens ; con- 
taining on the right-hand page a description of each Fern printed 
in colours, the opposite page being left blank for the collector to 
affix the dried specimen ; forming, when filled, an elegant aiod 
complete collection of this interesting family of plants. Hand- 
somely bound, price One Guinea, size 11| in. by SJ in. A Large 
Edition, siae 174 i°* ^y 1^ ii^>> without descriptive Letterpress, 
One Guinea. 

The British Ferns. 

(A Plain and Easy Account of). Together with their Classifica- 
tion, Arrangement of Genera, Slancture, and Functions, directions 
for out-door* and in-door Cultivation, &c. By Mrs. Lankbstbb. 
Fully illustrated, price 4s. coloured by hand ; 2s. 6d. plain. 

Not only plain and easy, but elegantly illustrated.*'— if /Aen<9ttfn. 



<( 



The Flora of Middlesex. 

A Topographical and Historical Account of the Plants found in the 
County ; with Sketches of its Physical Geography and Climate, 
and of the progress of Middlesex Botany during the last three 
Centuries. By Hbnbt Tbdcen, M.B. (Loud), F.L.S., Botanical 
I>epartment, British Museum, and Lecturer on Botany, St. Mary's 
HoOT>ital ; and Wiluak T. Thi8Tblton Dtbbl, B.^.,NafcK» "^xscsasst 
Student, Christ's Church, Oxford •, "Pro^eaaox ^i '^^'^'^'^^^^t**^^ 
JRojAl Agricultural College, CireacwVeT. ^WiSQtL^'^&».^ QR.-8^\a»as»* 
DiBtrictB. Crown 8vo. doth, piioe 12*- ^^« 
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The ol^ect of this book is to give a complete and accurate catalogue of Uie 
plants which have at any time been recorded to grow in Middlesex, either as 
natives or in a more or less completely naturalized state; to indicate the special 
localities where they have been found, and to trace the histoiy of their discovery. 
The existence of many of these is attested only by records in scarce or little- 
known books, or by the original specimens preserved in old collections. 

" A carefully and conscientiously compiled volume. . . . The authors have done 
their best to render it complete and useful to botanists. The biographical and 
historical notes and the diligent research displayed amongst scarce publications 
and British Museum manuscripts, render it manifest that the authors have been 
engaged in a labour of love, and in a sympathetic record of the scientific diligence 
of not a few unremembered but most devoted botanists. . - . **—Athenteum. 

*' So many tastes and interests are catered for in this volume, that our authors 
are sure to get full meed of praise and thanks from all sorts and descriptions of 
plant-lovers, and we too are happy to aid in the general chorus."— Gardeners* 
Chronicle, 

The London Catalogue of British Plants. 

Published under the directiou of the LondoD Botanical Exchange 
Club, adapted for marking Desiderata in Exchanges of Specimens ; 
for an Index Catalogue to British Herbaria ; for Indicating the 
Species of Local Districts ; and for a Guide to Collectors, by 
showing the rarity or frequency of the several species. Second 
Edition, 8vo. sewed, price 6d. 

Wild Flowers worth Notice. 

A Selection from the British Flora of some of our Native Plants 
which are most attractive for their Beauty, Uses, or Associations. 
By Mrs. Lankester. Illustrated by J. E. Sowbbbt. Fcp. 8vo. 
cloth, coloured by hand, price 4s. 

*' We could while away a long summer day talking of the pleasant things sug- 
gested hy this little book. Although all intelligent persons cannot become bota- 
nists, not to know the wild flowers of our country is to be ignorant both of our 
country and ourselves. And this little book will, as a pocket companion during 
holiday rambles— the descriptions and plates being both good— destroy this igno- 
rance in reference to at least a hundred plants. After masfering it. the student 
will be not a little astounded at his own learning, when he surveys it in the syste- 
matic chapter of contents.*'— il/Aen«Km. 

Microscopic Fangi. 

(Rust, Smut, Mildew, and Mould). An Introduction to the Study 
of Microscopic Fungi. By M. C. Cookb, Author of " The British 
Fungi." Fcap. 8vo. nearly 300 coloured Figures. 2nd Edition, 
with Appendix of New Species, price 6s. 

'* There is a thoroughness about Mr. Cooke's writings which always makes his 

communicaiioiiB welcome. He is not content to gather information from cydo- 

paediaa, classify and adapt, and then gVve anew foim lo the thoughts of others. 

Oa the contrary, be strikes out a new coune ct «V.ud:^t»xi^«S^«t «.Vft!tK^Qus 

^on^ of analysia, produces an entirely ort^iV wot>i» Qu«Q\vNt>c\s^\»3KD!av^ 

orate kind bad been before attempted."— Weslevon Times. 
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The British Fungi. 

(A Plain and Easy Account of). With especial reference to the 
Esculent and other Economic Species. By M. C. Cooke. New 
and revised Edition, -with Coloured Plates of 40 Species. Fop. 
price 68. 

" A very readable volame upon the lowest and least ^neraUy understood race 
of plants. For popular purposes the book could not have been better done.*' — 
Athenaum. 

Mushrooms and Toadstools: 

How to Distinguish easily the Difference between Edible and 
Poisonous Fungi ; with two large sheets, containing Figures of 
29 Edible and 31 Poisonous Species, drawn the natural size, and 
coloured from living specimens. By Worthington G. Smith, 
F.L.S., &c. In sheets, with book, price 6s. ; on canvas in cloth 
case for pocket, 10s. 6d. ; on canvas, with rollers and varnished, 
for hanging up, 10s. 6d. 

*' Before the appearance of Mr. Smith's book scarcely more than three or four 
kmds were fireely accepted by prudent cooks. We have now before us the list of 
esculent mushrooms recommended, nay, warranted by Mr. Smith, of all of which 
he and his friends have fireely partaken, with the most satisfactory results, and 
many of which are far more delicious in flavour and toothsome in substance than 
the meadow and horse mushrooms, generally known as the mushrooms of com- 
merce." — Pall Mall Gazette. 

The British Reptiles. 

A Plain and Easy Account of the Lizards, Snakes, Newts, Toads, 
Frogs, and Tortoises indigenous to Great Britain. By M. C. 
CooKB, Author of " The British Fungi," &c. Fcap. 8vo. cloth, 
fully illustrated, 48. plain ; 68. coloured. 

British Mollnsks; 

Or, Slugs and Snails, Land and Fresh-water. A Plain and Easy 
Account of the Land and Fresh- water Mollusks of Great Britain, 
containing Descriptions, Figures, and a Familiar Account of the 
Habits of each Species. By Kalfh Tate, F.R.G.S. Fcap. 8vo. 
cloth, fully illustrated, 4s. plain ; 68. coloured. 

Schleiden's Principles of Scientific Botany. 

Or, Botany as an Inductive Science. Translated by Dr. Lan- 
KESTEB. Hundreds of Woodcuts, and 6 pages of Figures^ beajaj^ 
fully engraved on Steel. Demy ^no. "^tva^Vi^, ^* 

SreryBotsaiieal Library should pos8eM«ttiaN»oiV»%&^«»^^«ai&^QQ»'^ge^^ 
upon which all stmctural botany la ba&ed.' 
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A Mannal of Structural Botany. 

By M. 0. OooKE. New Edition, with Chemioil Notation. lUus- 
trated by more than 200 Woodcuts, prioe Is. ; bound, 1b. 6d. 

«< Condmsed yet dear. oompreheiiisiTe bat brief."— GloAe. 
** We are confidently able to reconunend the little volnme to public ttsfonr, its 
very low price bringing it within the range of all purchasers."— £ra. 

A Manual of Botanic Terms. 

By M. C. Cooke. New Edition. Greatly enlarged and including 
the recent Teratological terms. With more than 300 illustrations. 
Fcp. 8vo. cloth, price 23. 6d. 

** We do not hesitate to say tiiat by a carefol use of this book a sound know- 
ledge of the theoretical portion of botany may be obtained without tedious 
labour." — Mining Jowmai. 

The Oollector's Handy-Book of AIg»y Diatoms, 
Desmids, Fungi, Lichens, Mosses^ c. 

With Instructions for their Preparation and the Formation of an 
Herbarium. Translated and Edited by the Bey. W. W. Spigbb, 
M.A. With 114 Illustrations. Fcp. 8vo. doth, price 2s. 6d. 

" The publisher of this work well de s er v es the thanks of all amateur natvnralists, 
and especiidlyof those who have not an unlimited amount of mon^ to expend 
on their fisvourite pursuits. The practical hints for collecting, mounting, and 
preserving, are so varied and abundant that the collector can desire no better 
vade mecum.** — Naturalists* Circular. 

Economic Products from the Vegetable Kingdom. 

Arranged under their respective Natural Orders, with the Names 
of the Plants, and their parts used in each case. Demy 8vo. 
price Is. 6d. 

Collection Catalogue for Naturalists. 

A Buled Book for keeping a permanent record of Objects in any 
branch of Natural History, with Appendix for recording interes- 
ting particulars, and lettered pages for general Index. Strongly 
bound, 200 pages, 78. 6d. ; 300 pages, 10s. ; and 28. 6d. extra for 
every additional 100 pages. Worlong Catalogues, Is. 6d. each. 

A really good catalogue, upon a simple and inexpensive plan, has long been a 
desideratum with naturalists and collectors. Few will or^^inate at prepare a 
catalogue /or themselves, and it is a frequent matter of regret, that large and 
otherwise valuable collections are rendered comparatively useless for want of 
such a history. Again, how many naturalists pass through life, enriched with 
knowledge gleaned from Nature's inexhaustible store, but whose knowledge, alas! 
diM with them, for they leave behind them no record with their collections. fflUs 
catalogue commends itself to all naturalists, whether they be ornithologists, ento- 
mologists, botanists, conchologists, or minco^ogists. 
lamdditkm to the ruled and printed form of catal(^rne, iliere is a ruled and 
pifg9d Mppendix, and an Index lettered and rxiled. Tb.e a^^^eodU is intended to 
i9O Siv0BBCb notes and observations as are too lon^ to \m T«&nit^«& Vii\!ba gsS MJMca 
mmlmj and tte index at the end of tkiewot>L\atateDA(iA.V>taKc&i^ia.«Ki 
cfriefgtence to the contents of the CiftatoenA. 
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Botanical Labels^ 

(A Series of.) For labelling Herbaria adapted to the names in 
the London Catalogue of Plants and the Manuals of Professor 
Babington and Dr. Hooker, with extra labels for all new species 
and varieties recorded in the recent volumes of the Journal of 
Botany, and the Exchange Club Reports. By John E. Bobson^ 
With Index. In all 3576 labels, like specimen. Complete, Price 5s. 



VIOLACE^. 



Viola lactea, Sm. 

Cream-coloured Violet. — Heathsy E, Enghmd, 

Log. 

Tsac. I I Col. 



The Preparation and Mountings of Microscopic 
Objects. 

By THOifAS Davies. Fcp. cloth, price 2s. M, 

This manual comprises all the most approved methods of mounting, togetiier 
with the result of the Author's experience and that of many of his friends in every 
dei>artment of Microscopic Manipulation ; and as it is intended to assist the be* 
glmier as well as the advanced student, the very rodhnenta of the art have not 
been omitted. 

'* Nothing' is more difficult to those who handle a microscope for the first time 
than to get their objects in a fit state for exhibition and preparation. They will, 
therefore, feel greatly indebted to Mr. Davies for a little book on * The Pr^iaration 
and Moonting of Microscopic Otjects.' It is dear, ftiU, and practical; and it 
soon reveals to the careful student the valuable fact that a great deal may be done 
with very siiB^j^ i^^pliances. We recommend it to young microscopirtB as a booh 
which snvpliM afdt deficiency."— Guariitaii. 

Half-Hours with the Microscope. 

By EDvnr Lankxsteb, M.D., F JI.S. Illustrated by 250 Draw- 
ings from Nature by Tupfkn West. 



COin^ENTS. 



Half an hour on Structure. 
Half an hour iii the Gkirden. 
Half an hour in the Country. 



Halfan hour at the Pond-side. 
Half an hour at the Sea-side. 
Half an hour In-doors. 
Appendix. — ^The Preparation and Mounting of Objects. 

Third Sditien, mndi enlarged, with full deseription of the various 
parts of tiie I^tnxment, price 28. 9d. plain ; is. coloured. 



'* The beautiftd little volume before us cannot be otherwise tbAsv^€«i!KsaBfc. ^>!«> 

is, in fact, a very complete manual for the au\ttXA\a ttacxcAicor^viX. '\?a»'' "'^^L 

Hours » are filled wttb dear and agreeabla deaci\icft&ictB&, ^\Sffl!t Jj'^^SSS 
executed with the moat beautiftil minuteueaa aiA tft»jcvo!w», cixaM&^Ba\s5»^>*- 
S30 obJectB wHiittm utmost attiAiuA>le dkt&niAKie%aJ*«~C'rU\e. 
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Hardwicke's Science-Gossip: 

A Monthly Medium of Interchange and Correspondence for Stu- 
dents and Lovers of Nature. Monthly, 4d. ; Annual Yolnme, in 
cloth, price 58. See pages 56 to 64. 

At Home in the Wilderness : 

Being Adventures and Experiences in Uncivilized Begions, in 
which it is shown where and when to encamp ; how to equip and 
manage a train of pack mules ; break, gear, and saddle wild horses; 
cross streams, build log shanties, trenail a raft, dig out a canoe or 
build it with bark or hide, manage dog sleighs, tramp on snow 
shoes, &c. By J. Keast Lord, late of the British North A merican 
Boundary Commission. Crown 8vo. cloth, price 6s. 

In the Plain and on the Mountain. 

A Guide for Pedestrians and Mountain Tourists in the Plain and on 
the Mountain. By Charles Boner, author of ''Chamois Hunting 
in Bavaria," ''Forest Creatures," &c. With illustrations of dress 
requisites, &c. Fcp. 8vo. price 2s. 

** A little book which compresses into a very small space a great deal of grood 
advice."— Pa// Mall Gazette, 

" We recommend Mr. Boner's boolc to all travellers, either on mountain or 
plain.*' — AthencBum. 

The Book of Knots. 

Illustrated by 172 Examples, showing the manner of making every 

Knot, Tie, and Splice. Price 28. 6d. 

" It is an honourable characteristic of our literature that it contains numerous 
admirable and complete treatises on many special subjects. Mr. Robert Hard- 
wicke, publisher of many pleasant and useful works, has sent forth a ' Book of 
Knots/ by Tom Bowling:, iUustrated with one hundred and seventy-two diagrams, 
showing the manner of making every knot, tie, and splice, for the moderate price 
of half a crown, or nearly six knots a penny.** — All the Year Round, May 23, 
1868. 

Old Bones; or^ Notes for Young Naturalists. 

By the Rev. W. S. Stmonds, Hector of Pendock, Author of 
"Stones of the Valley,'' &c. With Beferences to the Typical 
Specimens in the British Museum. Second Edition, much im- 
proved and enlarged, fully illustrated, fcp. 8vo. price 2s. 6d. 

** The plan pursued by Mr. Symonds is a very simple one. He adopts the classi- 
fication of Professsor Owen, and carries the young naturalist flram family to 
family, beginning with man and ending with the lowest fishes, making his own 
remarks as he goes on. We recommend these notes. The volume is neatly 
got up, and deserves a sale amongst the class for whom it is intended." — 
MA'emeum, 

Jffotes on the Oeology of lilortli ^^ao^gidoxt^* 

By Chablotte ErTON, Now ready, ic^^. ^'^o. <i\QlOEi,'^Ttf» V. ^^, 
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Geological Stories; 

A Series of Autobiog^phies in Chronological Order — Being the 
Autobiography of — A Piece of Granite ; A Piece of Quarts ; A 
Piece of Slate ; A Piece of Limestone ; A Piece of Sandstone ; 
A Piece of Coal ; A Piece of Eock-Salt ; A Piece of Jet ; A 
Piece of Chalk ; A Piece of Purbeck Marble ; A Lump of Clay ; 
A Piece of Lignite ; The Crags ; A Boulder ; A Gravel Pit. By 
J. E. Tatlob, F.G.S., Author of "Half-hours at the Seaside/' 
&c. Large fcap. 870,, fully illustrated, price Ji^Jf^, 

The Handy-book of Sock Names. 

By G. H. EIiNAHAN, of the Irish Geological Survey, fcap. 8vo., 
price 4s. 

On the Being: and Attributes of the Gknlhead, 

As evidenced by Creation. By David Nelson, M.D., Edinburgh, 
Author of ''The Principles of Health and Disease," &c. Demy 
8vo., price lOs. 6d. 

The Applications of Geology to the Arts and Manu- 
factures. 

Six Lectures delivered before the Society of Arts. By Professor 
D. T. Anstead, M.A., F.R.S. Fcap. 8vo. cloth, illustrated, 
price 4s. 



I. On the Formation of Natural Soils 
by Derivation from Rocks, and on the 
Improvement of Soils by the admixture 
of Minerals. 

II. On Natural and Artificial Springs, 
and on the various sources of Water 
Supply for Towns and Cities, in con. 
nection with the Geological Structure 
of the Vicinity. 

III. On Mineral Materials used for 
the Purposes of Construction : Plastic 
and Incoherent Materials (Clays and 
Sands). 



IT. On Mineral Materials (eontinued) : 
Building Stones and Slates, and their 
Relative Value under given Circum- 
stances of Exposure, and on Methods 
of Quarrying. 

V. On Stratified Deposits of Biinerals, 
as Coal and Iron Ore, usually obtained 
by Mining Operations, and on Mining 
Methods for su^ Deposits. 

VI. On Metalliferous Veins for Lodes 
and their Contents, and on the Ex- 
traction of Metalliferous Minerals from 
Lodes. 



'*The science of geology largely engages the attention of the public; but per- 
sons are firequently deterred from the study of it by the dry and tedious style of 
writers dedicating their talent to its exposition. Professor Ansted has supplied 
a book which meets the public want. . . . The chapters relating to agricultural 
geology have an especial interest for farmers ; but the whole are deeply interest- 
ing and worthy of recommendation." — News of the World, 

" Professor Ansted takes in hand a sutgect of some difficulty, but of universal 
importance. In this he describes the difTerent kinds of mineral veins, their con- 
tents, and the methods adopted to extract those contents, and thus fitly concludes 
his labours in elucidation of tbe practical application of geological knowledge to 
economic purposes, especially in connection with the arts."— X>ai/y Newt, 

Transactions of the Victoria Institute 

Or, Philosophical Society of Great '&i\V«aivcA\T«3^3nA. '\.'^vs«^^i 
parts, at 38, 6d, to 5s. each. lAala on K^^\^;^>AQTk« 
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Metamorphoses of Man and Animals. 

Describing the cbanges which Mammals, Eatrachiaii0, InsectSy 
Myriapods, Crastaceffi, Annelids, and Zoophytes nodergo whilst 
in the egg ; also the series of Metamorphoses which these beings 
are subject to in after-life. Alternate Generation, Partheno- 
genesis, and general Heproduction treated in extenso. With 
Notes, giving references to the works of Naturalists who have 
written upon the subject. By A. De Quatbefa«es. Translated 
by Henry Lawson, M.D. Crown 8vo. cloth, price 6s. 

*< We bare already said enongfa to show that the essay which Dr. Lawson hcs 
introduced to us in an En^is^ garb is one which marks a new era in the history 
of Embryology, and which presents to both general and scientific readers infor- 
mation which has been hitherto confined to the realms of dusty periodicals of 
all languages. ' The Metamorphoses ' is a work which tends to elevate the science 
of Biology, and deserres the attention of all classes of cnltiyated readers. "•Lon- 
don Review, 

Science and Practice in Farm Cultivation. 

By Professor Buckman, F.L.S., F.G.S. 

Contents : 



1. How to Grow Good Koot Crops. 

2. How to Grow Good Grass Crops. 

3. How to Grow Good Clover 

Crops. 



4. How to Grow Good Com Crops. 

5. How to Grow Good Hedges. 

6. How to Grow Good Timber. 

7. How to Grow Good Orchards. 



Fully Illustrated. Complete in One Volume, cloth, Ts. 6d. 

The Stream of Life on our Globe. 

Its Archiyes, Traditions, and Laws, as revealed by Modem Dis- 
coveries in Geology and Palaeontology. A Sketch in Unteohnical 
Language of the Beginning and Growth of Life, and the Physio- 
logical Laws which govern its progress and operations. By J. L. 
Milton^ M.K.C.S. Second Edition, crown 8vo. cloth, pp. 624, 
price 68. 

Contents : 



The Beginning of Life. 

England long, long ago. 

The First Dwellers on Earth. 

The First Builders. 

The First Wanderers. 

The First Colonists of Sacred 

History. 
The First Language. 
The First Alphabet. 
The Battle of Life. 



Glance at the Laws of Life. 

Life in the Blood. 

Life in tbe Nerves. 

Life of a Giant. 

Life of Men of Genius. 

Influence of Smoking on Life and 
Race. 

Life in the Stars and Planets ; or, 
Coloured Stars and their In- 
habitants, &c. &c. 



*'A very agreeably-writtesn record of some of the newest and most remarkable 
dUcoYbrlea im. geology, language, and p\i78lo\o«y . TYife \«n^%ce l« always un- 
te^nical and picturesque. It has the mcilt ot iiiwpVrav* VQX«*%X\a vnio^tK^ q\;w». 
treated in a manner to repel the ordinary reader ." — Lancet . 
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Country Cottages. 

A series of Designs for an Improrred Glass of Dwellings for Agri- 
cultural Labourers. By JoHir Yiitobht, Architeot With 
numerous Plans, ElevationSy &c. New Edition, folio, folly 
illustrated, price 12s. 

Photographic Optics: 

Including tbe Description of Lenses and Enlarging Apparatus. 
By D. Van Monokhovbn, Ph.D. Crown 8vo. cloto, with more 
than 200 illustrationsi, price 7s. 6d« 



Book I.- 
Preliminary Ideas. 
Befraction of Light. 
Chromatics. 
Lenses. 
Aberratiens. 



-Photographic Lenses. 

Spherical Aberrations. 

Description of Photograj^c Ob- 
jectives. 

Employment of Photographic Ob- 
jectives. 



Book II. — Apparatus 

On the Negative intended for En- 
largement. 

Description of Apparatus for En- 
largements. 

Theory of Formation of Enlarged 
Image inWoodward's Apparatus. 

Imperfections of Woodward's Ap- 
paratus. 

The Dyalitic Apparatus. 

Description and Setting up of 
Dyalitic Apparatus, and of all 
Apparatus for Enlargements. 

Management of Enlarging Ap- 
paratus. 



FOR EnLARQEMENTB. 

Settbg-up Enlarging Apparatas 
in Winter. 

Setting-up of Movable Dyalitic 
Apparatus. 

Application of HeHostat to En- 
larging Apparatus. 

Setting-up of Heliostat with En- 
larging Apparatus. 

Parallel Solar-Light Apparatus of 
Bertsch. 

Indirect Enlargement by the Sun 
or by Diffused Light. 

Application of Artincial Light to 
Enlarging Apparatus. 



Half-Hours at the Seaside: 

Or, Becreations with Marine Objects. By J. E. Tatlob, P.6.S., 
Author of ** Geological Stories,*' &c. Small 8vo. with about 150 
Illustrations, price 4s. plain ; 6s. coloured. 

Contents: 



Half an Hour with the Waves. 
Half an Hour with Preparations. 
Half an Hour with Seaweeds. 
Half an Hour with Sponges. 
Half an Hour with Seaworms. 
Half an Hour with Corallines. 
Half an Hour with the Jelly Eisli. 



\ 



Half an Hour with Sea Anemones 
Half an Hour with Sea Mats and 

Squirts. 
Half an Hour with Sea Urchins 

and Starfish. 
■as:ii «ii li-wa ^VQEL^iB!<S5s.^N^- 
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Half-Hours with the Telescope : 

Being a Popular Guide to the Use of the Telescope as a means of 
Amusement and Instruction. Adapted to inexpensive Instru- 
ments. By B. A. PsoOTOB, B.A., F.B.A.S. Fcap. 8vo. doth, 
with Illustrations on Stone and Wood, price 2s. 6d. 

Contents : 



Half an Hour on Structure of 

Instrument. 
Half an Hour with Orion, Lepus, 

Taurus, &c. 
Half an Hour with Lyra, HerculeEf, 

Corvus, Crater, &c. 



Half an Hour with Bootes, Scorpio, 

Ophiuchus, &Q. 
Half an Hour with Andromeda, 

Cygnus, &c. 
Half-hours with the Planets. 
Half-hours with the Sun, Moon, &c. 



" It is crammed with starry plates on wood and stone, and among the celestial 
phenomena described or figured, by far the larger number may be profitably ex- 
amined with small telescopes, and none are beyond the rang^e of a good three- 
inch achromatic. The work also treats of the construction of telescopes, the 
nature and use of star maps and other subjects connected with the requirements 
of amateurs. . . . The book is full of 'useful and interestuig information,* and will 
form a valuable companion to the various admirable handbooks for which Mr. 
Hardvdcke enjoys so good a reputation.** — lUtistrated Times. 

Half-hours with the Stars: 

A Plain and Easy Guide to the Knowledge of the Constellations, 
showing, in 12 Maps, the Position of the Principal Star-Groups 
Night ^ter Night throughout the Year, with Introduction and a 
separate Explanation of each Map. True for every Year. By 
KiOHABD A. Proctob, B.A., F.R.A.S., late Scholar of St. John's 
College, Cambridge, and Mathematical Scholar of King's College, 
London; Author of *' Saturn and its System," *' Half -hours with 
the Telescope,'* " The Handbook of the Stars,'* " Sun-views of the 
Earth," &c. &c. Second Edition, demy 4to. price 5s. 

" Nothing so well calculated to give a rapid and thorough knowledge of the 
position of the stars in the firmament has ever been designed or published hither- 
to. Mr. Proctor's * Half-hours with the Stars ' will become a text-book in all 
schools, and an invaluable aid to all teachers of the young." — Weekly Titaes, 

The Astronomical Observer: 

A Handbook for the Observatory and the Common Telescope. 
By W. A. Dabby, M.A., F.R.A.S., Rector of St. Luke's, Man- 
chester. Embraces 965 Nebulae, Clusters, and Double Stars. 
Royal 8vo. cloth, price 7s. 6d. 

*'I think the design of the work has been well carried out. The catalogue 
will no doubt be very acceptable to the amateur obHerver desirous of obtsdn- 
ing a knowledge of practical astronomy, and it will also be useful in the 
library of the regular observatory.*' — From the Earl o/Rasie, K.F., F.R.S., 8fe. 

Chamber and Cag^e Birds. 

72ieir Management, Habits, Diseases, Breeding, and Methods of 
, Teaching them. IVanslated from tVie \aAt German Edition of Dr. 
Biobatein'B Chamber Birds, by V?. ^. ^H.\iC^i^^Ti. ^^^ 'EAMvon^ 
by Geo. J, Babneset, Judge of S\\o7j"BVTdft,Tie\\>i.^t\t^^'*.^^. 
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Science and Commerce. 

Their Influence on our Manufactures. A Series of Statistical 
Essays and Lectures describing the Progressive Discoyeries of 
Science, the Advance of British Commerce, and the Activity of 
our Principal Manufactures in the Nineteenth Century. By P. L. 
SiMMONDB, Editor of The Journal of Applied Science^ Honorary 
and Corresponding Member of Various Foreign and Coloaifd 
Societies. 600 pp. Fcap. 8vo. price 6s. 

Contents. 

Obligations of Ck>mmerce to Science and 

the Vegetable Prodacts Imported. 
Mineral and Animal Substances entering 

into Commerce^ 
The Industrial and Manufkctoring Uses 

of Shells. 
The Progress of Science in the 19th 

Century. 
The Cotton Manufacture : 
Production and Consumption of 

Cotton. 
Our Cotton Supplies. 
The Cotton Trade. 
The Woollen Manufacture : 
The Wools of Commerce. 
Wool and the Woollen Trade. 
Oiu: Wool Supplies. 
Colonial Wools. 

The British Woollen ManuD&ctures. 
A— The Worsted Manufacture. 
B— The Woollen Manufacture. 
C— Shoddy Fabrics. 
Chief Mhieral and Vegetable Products 
of Commerce. 

The Cattle Flag^ue. 

With Official Beports of the International Veterinary Congresses, 
held in Hamburg, 1863, and in Vienna, 1865. By John Gamobe, 
Demy 8vo. 860 pp. price 21s. 

Horse Warranty. 

A Plain and Comprehensive Guide to the Various Points to be 
noted, showing which are essential and which are unimportant. 
With Forms of Warranty. By Pbtbr Howden, V.S. Fcap. 8vo. 
price Ss. 6d. 

Gracefdl Biding. 

A Pocket Manual for Equestrians. By S, C,^ ktct.* ^^>SiK^"^- 
lustrations. Fcap. 8yo. cloth, price ^«. ^^. 

"In the Bcbool, on the road, on the comae, wc W5to%% ewasfcrj*^^^^^'^^^^ 
win be inraluabte; and we heartily tecommenAVt.**— Mcnriwag P<»«*» 



Silk Trade and Manufacture : 
On Silk Cultivation and Supply in 

India. 
Production of Silk. 
Iron Manufacture. 
Progrress of our Mineral Industries. 
Glass Manufacture. 
Earthenware and Pottery. 
Dyes and Colouring Stuffs : 
Dyes obtained from the Animal Kinir- 

dom. 
Mineral Colours and Dyes. 
Vegetable Colours and Dyes. 
The Manufacture of» and Trade in. Pre- 
cious Metals and Fancy Articles. 
The Grocery and Allied Trades : 

The Commerce in Groceries. 
The Leather Trade and Tanning Subi 
stances: 
The Leather Manufacture. 
New Paper-making Materials and 

Progress of the Paper Manufocture. 
On Nuts : their Produce and Uses. 
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One Hundred Doable Acrostics. 

A New Year's Gift. Edited by *' Myself." 16ino, cloth, price 
2b. 6d. 

Hwdwicke's Elementary Books. Price Twopence 
each. 

Under the abo¥« UUa if presented to the publio a complete 
Library of Elementary Works adapted for the use of the people. 

Thousands of people at present skilled as handicraftsmen, and as workers in 
the various arts and sciences of life, plod on from day to day, with some vague 
notion that they can improTt their own particalar callmgr ; bat it generally osds 
in nothinsT* because they are ignorant of the first principlM of thoie laws which 
regulate the things in which they are enraged. It is a rare oeeurraioe to meet 
with workmen who know anything beyond what they picked up in their appren- 
ticeship, or obtained by imitating others more skilled than themtelyes. 

It will he Uieaimof HAanwicKa's Elembntart Books to teach these first 
principles. 

No labour or expense will be spared to make the information of a thoroug^y 
reliable character ; and where advisable, a free use of autheuUc illustrations will 
be brought to bear. 

" Hardwicke's series of * Elementary Books of Science ' at present ieelndes 
Optics, Hydraulics, Hydrostatics, Geography, Chemistry, Mechanics, and the 
parts vary in price from twopence to sixpence. Each part is a very admirable 
epitome of the subject it treats, and there is more reliabU informaition in any one 
of these little pamphlets of a few pence than there is in many a ooatly volume. 
The woodcuts are in outline, ox only slightly shaded, and their snbjeete are ex- 
ceedingly well selected.'*><-Zrf>a4on R§tieu\ 

NOW HEADY. 

Keobanios. 

Fully illustrated by nearly 100 cuts. T^o parts, 2d. each ; oom- 
plete, 4d. ; bound in cloth, 6d. 

Hydrostatics. 

Folly illustrated. Complete, 2d. ; in cloth, 4d. 

Chemistry. 

Three parts, 2d. each ; complete, 6d. ; cloth, 8d. 

Hydraulics. 

Fully illustrated. Coinplet«» 2d. ; eloth, 4d. 

Optics. 

Fully illustrated. Complete, 4d. ; cloth, 6d. 

Pneumatics. 

JPttlljr iBttHnted, 2d^ 
(^^^ Works of a Hmila/r f^JO/nMiar are w pi'tj^atatioia, a;a4 vjxU ihw^^ 
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Mackenzie's Educational Books. 

Intended for Schools or Self-instrvction. 

ALREADY PUBLISHED. 

Kackenzie's Tables. 

Commercial, Arithmetical, Miscellaneous, and Artificers'. Cal- 
culations in Bricklaying, Carpentry, Lathing, Masonry, Paper- 
hanging. Paving, Painting, Plastering, Slating, TUing, Well^ 
sinking, Digging, &c. &c. Fractions and Decimals. Forms of 
Receipts and Bills. Calculations on Man, Steam, Railways, 
Power, Light, Wind, &c. Language and Alphahets. Calendar 
of the Church. Scripture Money, Principal Foreign Moneys and 
Measures. Geographical and Astronomical Tables, &c. &c. Com> 
plete, pi ice 2d. ; cloth, 6d. 

Kurray's Englisk Grammar. 

Complete, word for word with the Shilling Editions. Price ^. ; 
cloth, 4d. 

Mayor's Spelling. 

With numerous Cuts. Price 4d. ; or, two parts, 2d. each. 

Walkinghame's Arithmetic. 

Same as the Half'Crown Edition. Price 4d. ; or, two parts, 2d 
each ; cloth, 6d. 

Short-Hand. 

With Phrases and Exercises, to gain flioility in the use of all the 
characters, by which perfection may soon be attained. Complete 
price 2d. 

Phrenology. 

Explained and Exemplified. Complete, price 2d. 

Bookkeeping. 

By Single Entry, with explanations of Subsidiary Books, being a 
useful system for the Wholesale and Retail Shopkeeper. Com- 
plete, price 2d. 
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Elements of Arithmetia 

From the French of M. C. Bbiot. TraDslated by J. Spear, Esq. 
Crown 8vo. cloth, price 4s. 

" The little book before OB !• a translation of a French school arithmetic, and 
we notice it espedally in reference to the metric system, which is clearly ex- 
plained in its pages, and pat foward in the introduction as one of the prominent 
features of the work.'*— Jtfomtnjr Star. 

Kangnall's Questions, Complete, Is. 

The Cheap Edition of this valuable School Book is now ready. 
It has been carefully revised and brought up to the present time. 
It is well printed and strongly bound. 

*< Published in a compact form, neatly bound, and being condensed without being 
abridged, comes before us in a greatly improved form. Few books contain so 
much information in so small a space.'* — Portsmouth Guardian, 

Ketliod for Teaching Plain Needlework in Schools. 

By a Ladt. Price 2s. 6d. Illustrated by Diagrams and Samplars. 

This useful method is based on Heps which are gradual, veil d^ned, and dear 
to the perception. It is calculated to insure the improvement of each individual 
child, and while it offers the necessary instruction to the less talented pupil, it 
enables the more clever one to attain the highest degree of perfection. 

Oral Training Lessons in Natural Science and 
General Knowledge. 

Embracing the subjects of Astronomy, Anatomy, Physiology, 
Chemistry, Mathematical Geography, Natural Philosophy, the 
Arts, History, Development of Words, &c., intended for Teachers 
of Public Schools, and also for Private Instruction. By 
H. Babkabd, Principal of Lincoln's School, Minneapolis. Crown 
8vo. price 28. 

Education and Employment of the Blind. 

What it has been, is, and ought to be. By T. R. ABmTAGI, 
M.D. Demy 8vo. cloth, price 2s. 6d. 

Institutions and Charities for the Blind 

In the United Kingdom (a Guide to), together with Lists of Books 
and AppUanceB for their use ; a Catalogue of Books published 
apoD the aabject of the Blind ; aud VklAa^ ol Yot«\^ Institutions, 
Ao, BjMAWSFiBLDTxJBN^aand'WiiAiKJLTSUBSfta* \i«K^'^^^, 
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Dedicated by Express Permiflsion to H.R.H. the PRINCE of WALES. 

The Coimty Families; 

Or, Royal Manual of the Titled and Untitled Aristocracy of the 
Three Kingdoms. It contains a complete Peerage, Baronetage, 
Knightage, and Dictionary of the Laired Commoners of England, 
Scotland, Wales, and Ireland, and gives a brief notice of the 
Descent, Birth, Marriage, Education, and Appointments of each 
Person, his Heir Apparent or Presumptive, a Record of the 
Offices which he has held, together with his Town Address and 
Country Residences. By Edwahd Walfokd, M.A., late Scholar 
of Balliol College, Oxford. 1,200 pages, 11,000 families. Pub- 
lished Annually. Price £2. lOs. 

'* What woald the gossips of old have griven for a book which opened to them 
the recesses of every County Family in the Three Kingdoms — we will not say 
every recess, for here and there we observe what may be termed ' The Blue Beard 
family cupboard,' omissions which are not made evidently without very good 
cause ! There are, for example, some awkward blanks of parentagie to be found. 
Very many have no fathers ; at all events none such as they cared to name. In 
some places the particulars of marriages are omitted, possibly with prudence. 
This work, however, will serve other purposes besides those of mere curiosity, 
envy, or malice. It is Just the book for the lady of the house to have at hand 
when making up the county dinner, as it gives exactly that information which 
punctilious and particular people are so desirous of obtaining— the exact standing 
of every person in the county. To the business man. The County Families stands 
in the place of directory and biographical dictionary. The fund of information it 
affords respecting the upper ten thousand must give it a place in the lawyer's 
library ; and to the money-lender, who is so interested in finding out the difference 
between a gentleman and a ' gent,' between heirs-at-law and younger sons, Mr. 
Waiford has been a real benefactor. In this splendid volume he has managed to 
meet an universal want, one which cannot fail to be felt by the lady in her drawing- 
room, the peer in his library, the tradesman in his counting-house, and the 
gentleman in his club." — Times. 

** It possesses advantages which no other work of the kind that we know of 
has offered hitherto. Containing all that is to be found in others, it furnishes 
information respecting families of distinction which are not to be found in the 
latter. It will prove to be invaluable in the library and drawing-room.*'— i9p0<;- 
tator, 

"To produce such a work in the perfection wliich characterizes 'County 
Families ' must have been an almost Herculean task. It is sufficient for us to say 
that accuracy even in the minutest details appears to have been the aim Of- Mr. 
Waiford, and the errors are so few and slight that they may readily be passed 
over."— Weekly Register, 

By tJie same Author, published annually , 

The Shilling Peerage^ 
The Shilling Baronetage, 
The Shilling Knightage, and 
The Shilling House of Commons, 

Giying the Birth, AcceBsion, and "M.a.TT\«.^<ft ^1 ws>.eo.^«^^'^:«^> 
Mb Heir Apparent or PreaumptVi©, Ya-xcW^ ^'^^ic.Tr^^s 
Bias and Patronage ; as also a briei "fi^o^Kc^ o^ ^\ ^Jx^vx^sf 
he baa hitherto held, his Town A.ddteaa MxdLC.c$v>»Nir3 ^^ 
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The Complete Peerage, Baronetagei Knightage, and 
House of Commons. 

In One Volume. Half-bouDd, with coloured edges, for markiDg 
the different divisions. Price 5s. 

How to Address Titled People. 

Companion to the Writing-Desk ; or, How to Address, Begin, 
and End Letters to Titled and Official Personages, together with 
Tables of Precedence, copious List of Abbreviations, Bules for 
Punctuation, and other useful information. New Edition. Eoyal 
82mo. price Is. 

*' A word, and more than a word of praise Is dae. Full Information on every 
subject of iinportance to correspondents is afforded in ic. The instructions oh 
ol&cial points will not fail to be of importance to many persons unable to obtain 
the proper information from even much larger works of the same kind.*'— Court 
Journal, 

" This is one of the most useful little books we have for a long time seen."-~Sra. 

The Koyal Guide to London Charities. 

Showing, in Alphabetical Order, the Name, Date of Foundation, 
Address, Object, Annual Income, Number of People benefited. 
Mode of Application to and Chief Officers of every Institution in 
London. By Hsbbebt Fby. Published Annually, price Is. 6d. 

Peter Schlemihl. 

From the Grerman of Adalbebt von Chahibso. Translated by 
Sir John Bowbing, LL.D., &c. Crown 8vo. cloth, with Illus- 
trations by George Cruikshank, price 2s. 6d. ; the Illustrations on 
India paper, price 5s. 

Hardwicke's Shilling Handy-Book of LondoiL 

An Easy and Comprehensive Guide to Everything worth Seeing 
and Hearing. Boyal 32mo., cloth, price Is. 

CONTBNTS : 



Bazaars. 

Ball-rooms. 

Cathedrals. 

Dining-rooms. 

Exhibitions. 

Mansions of Nobility. 

Markets. 

Money-order Offices. 

Man amenta and Statues. 
MustMuna, 
Mwc^baUa smd Concert-rooma. \ T^et^Vtea. 



Omnibuses. 

Palaces. 

Parks. 

Passport Offices. 

Picture Galleries' Regulations. 

Popular Entertainments. 

Police-courts. 

Prisons. 

Railway Stations. 
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Shooting Simplified. 

A Concise Treatise on Gubs and Shooting. By Jahis DaiAiell 
DouQALL. Second Edition. Be-written and and Bnlaiged, with a 
Special Chapter on Breech-Xoadenu Fcap. 8vo. oloth^ price 6s. 

Wines and other Fermented Liquors. 

From the Earliest Ages to the Prase&t Time^ Dedlmted to afi 
Consamers in the United Kiogdom. By Jakbb BJOHHOND 
Sheen. Fcap. 8vo. cloth, price 5s. 

The Common Sense of tlie Water Cure. 

A Popular Description of Life and Treatment at a Hydropathic 
Establishment. By Captain J. H. LuEis, late of the 61st Be|^ 
ment, and the North Durham Militia. Crown 870. price 0s. 

" We have seldom read a more amusing book than this. Capt. Lakto Is a clever 
well-bred gentleman, who has found the greatest pleasure of his life in the strict 
discipline of hydropathy, and in this volume he chats pleasantly about his own 
experiences, and puts in a very popular form the chief arguments in fkvoor of the 
water cure. There is not a dull page in the book."— JlAn^Ag' HoraW* 

Special Therapeutics. 

An Investigation into th« Treatment of Acute and CBironio 
Disease by the Application of Water, the Hot- Air Bath, and In* 
halation. By J. C. Lory Marsh, M.D., M.It.C.P. Crown $▼©• 
price 3s. 6d. 

Bathing : How to do it^ When to do it^ and Where 
to do it. ' 

By Edgab Sheppabd, M.D., Medical Superintendent of the Mal6 
Department, Colney Hatch Asylum. Third Edition. 8vo. 
sewed, price Is. 

Plain and Practical Medical Precepts. 

Second Edition, revised and much enlarged. By AJLHM 
Fleisohman, M.R.C.S. On a large sheet, price 4d. 

The Home Nurse. 

A Manual for the Sick Boom. By Esther li Habdt. Second 
Edition, fcap. 8vo. oloth, price 2s. 6d. 

Setons, Issues. 

Blisters and Plaisters. 

Chamber of Death, 
fto. ftc. 

In our notice of the first edition we expressed our approhoiicscLcA NJcifc-oassss^ 
in which she bad performed her task j aM we tte tg;«.\JAftfiL\» «ft»V5^a^^5wb^^'&^ 
lemons she inculcated both In regard to ntitftVn« «wQiTiv«^^a<i^'«'^^^**=^]^^^'ss^. 
with sacb general approved as to reaniie axwc^i^Met e«S*,Vo\iQ!l"^a«st xaxtt^ww*****-^ 
reaUy valuable volvuaae.**— Lancet, 



Air. 

Cleanliness. 

Dress. 

Diet and Cookery. 



Practical Duties. 
Moral Duties. . 
The Patient. 
Visitors. 
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On Teething of Infants. 

Its preraleiit Errors, Neglects and Dangers ; their influence on 
the Health, and as causes of death of Children. Including the 
dangers of Teething Powders, Soothing Syrups, &c. By Henbt 
Hanks, L.E.C.P. Edinburgh, M.B.C.S. England, &;c. Illustrated 
by Cases. Fcap. Svo. cloth, 3s. 6d. 

The Domestic Management of InJEstnts and Children. 

In Health and Sickness. By S. Babkeb, M.D., Brighton. 8vo* 
price 5s. Also, 

The Diet of InJGajicy and Childhood. 

By S. Babkbb, M.D. Demy 8vo. sewed, price Is. 

The Gastrio Eegions and the Victualling' Depart- 
ment. 

By An Old Militia Subgeon. The whole outward and inward 
man, firom the crown of his head to the corns on his little toes, all 
tell the sad tale of the Gastric Regions' Wrongs. Crown 8vo. 
cloth, price 2s. 6d. 

" This is a most useful, and by no means a dull or heavy book. . . . The old 
Militia Surgeon gives some most useful advice, in a pleasant practical manner, 
respecting different varieties of food and their effects upon the ^stem.*'— Observer 

The Foot and its Covering. 

With Dr. Camper's work on ''The Best Form of Shoe," translated 
from the German. By James Dowie. New Edition. Fcap. 8vo. 
cloth, illustrated, price 2s. 6d. 

Auvergne : 

Its Thermo-Mineral Springs, Climate, and Scenery. A new 
Salutary Besort for Invalids. By Eobebt Cross, M.D. With 
three Tinted Lithographs, prioe 4s. 

Sketches of Ceylon. 

Sketches of the Inhabitants, Animal Life, and Vegetation, in the 
Lowlands and High Mountains of Ceylon, as well as the Sub- 
marine Scenery near the Coast, taken in a Diving Bell. By Baron 
Eugene db Bansonnett. With 26 large Chromo-lithographs, 
taken from Life by the Author. Folio, £2. 10s. 

First Help in Accidents. 

Being a Surgical Guide in the absence or before the arrival of 

Medical Assistance. For the use of the Public, especially for 

Membera of both Military and Ha'vil ^rvices, Yolunteerp, and 

Travellers, By Chakleb H. ScHAiBLa, "Nl.l^., '^v:^^., "B.<s^l 

Military Academy, Woolwich. F\i\\^ \\\u«Xv«X^^. 
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First Help in Accidents {conUnwd,) 

Bites. 
Bleeding. 
Broken Bones. 
Bruises. 
Burns. 



Hanging. 

Poisoning. 

Scalds. 

Sprains. 

Suffocation. 



Choking. 

Cold. 

Dislocations. 

Drowning. 

Exhaustion. 

And other Accidents where instant aid is needful. In sup. royal 
32nio. cloth, price 2s. 6d. 

*' A most useful and interesting little book, which is besides prettily got up, and 
contains some accurate and nice woodcuts. In 200 small pag^es we find, con- 
densed, whatever can be done in case of accidents until the wrival of a prctfai- 
sional helper; in fact, the work is a short but complete manual, and will prove of 
great service to military men, volunteers, and tourists. . . . The instructions are 
plain and to the point, and there is a welcome absence of technical terms.** — 
JSptetator, 

A Manual of Popular Physiology : 

Being an Attempt to Explain the Science of Life in Untechnical 
Language. By Hekbt Lawson, M.D., Co-Lecturer on Physio- 
and Histological Anatomy in St Maiys Hospital Medical 
lool. Fcap. 8vo. with 90 Illastrations, price 2s. 6d. 




Man's Mechanism. 

Life. 

Force. 

Food. 



Digestion. 
Respiration. 
Heat. 
The Skin. 



The Kidneys. 
Nervous System. 
Organs of Sense. 
&c. &c 



" Dr. Lawson has succeeded in rendering his manual amusing as well asinstruc. 
tive. All the great facts in human physiology are presented to the reader suc- 
cessively ; and either for private reading or for classes, this manual will be found 
well adapted for initiating the uninformed into the mysteries of the structure and 
function of their own bodies."— ^^Atfn«ttm. 

Sr. Lankester on Food. 

A Course of Lectures Delivered at the South Kensington Museum. 
ByE. Lankester, M.D., F.R.S., F.L.S. New Edition. Price 48. 

Dr. Lankester on the Uses of Animals 

In Eolation to the Industry of Man. By Edwin Lankbsteb, 
M.D., F.R.S. A Course of Six Lectures, delivered at the South 
Kensington Museum. Crown Svo. pp. 350, cloth, fully illustrated, 
price 3s. 



Silk. 
Wool. 
Leather. 
Bone. 



Soap. 

Waste. 

Sponges and Corals. 

Shell-fiah. 



Insects. 

Eurs. 

Eeathera, Horns, & Hair. 

Animal Perfumes. 



** The information is presented in the most lucid, graceful, and entertaining 
manner." — Economist. 

••Everyone who peruses them will be siatcAuV\A>ih& ^nkXtosst. '^^'^^J^^^^^ 
those creatures whose products become tbrou^b. tbikd?* vSuSWi "^-^^^J^J^^ 
^jFcn with such charming feeling that tbe VnXctcat ot >iXvfe\«*.^«t'»»'*^^*^'^ 
enchained, whether be wills or no." — Era. 
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Practical Physiology : a School Manual of Health. 

Being a Practical Guide to the Means of Securing Healtiii and 

Life. Iirtended for the use of classes and general reading. By 

Dr. luKKJBSTBB, F.R.S. Fifth Edition, fcap. 8vo. illustrated, 

price 2a. 6d. 

'* It is copiovsly ilkutokfced. There is not a school of any kind for males or 
females, rich or poor, in which the book might not be used as a text-book ; indeed, 
it ought to be as common as an English Grammar. Few persons are eapable of 
forming an idea of the increase of huipan happiness and material pn^peri^ wtdch 
would follow a more general appreciation of the laws of health.**— Lance/. 

Domestic ffledidnes : their Uses and Doses. _ 

In the absance of professional assistance, with TaUes of Weights 
and Measures ; the preparation of Beverages suitable for the Siek 
Boom. Poisons and their Antidotes. Sixth Thousand, 82mo. 
cloth, price Is. 

The Changed Cross. 

Words by L. P. W. Ilkiminated by K, K, Dedicated to the 
Memory of those blessed ones who having, '^ through much tribu- 
lation,'' finished their course with joy, now rest from their labours ; 
and to those also who are still running with patience the ooorse 
set before them, " Looking to Jesus." Square 16mo. elegantly 
printed, with illuminated crosses and border lines, price 6s. 

Spiritualism and Animal Magnetism. 

By Professor G. G. Zbbfvi, Ph.D. Second Edition. Crown Sto 
iSriee Is. 5d. 

'* This is a very clever book. It disposes of Spiritualism pretty condusively, 
and it gives expositions of Animal Magnetism in connection therewith that are, as 
far as they go, as convincing as such efforts well can he."— Church Herald, 

" A few more such books as this excellent little treatise, and we shall luive no 
more table-turning or spirit-rapping. Perhaps, before long, the foroe at \rhiCh 
we now either ignorantly tremble, or with equal ignorance sneer, may be doing 
material work.*'— £*aiitfanc{ Water, 

" As flar as ftofessor Zerffi renders a more rational accomst of tpiritnalism than 
those who are enthusiastically devoted to tlie study, the little bool^ under notice 
is worthy attention.'*— Ac^A Jaummi, 

Degrees and '^ Degrees ;" 

Or, the Traffic in Theological, Medical, and other •* Diplomas *' 
Exposed. By the Rev. Hbnbt Belohib, M.A., Assistant 
Master in King's College School, Dedicated, by panniflBon, to 
the Rev. Alfred Barry, D.D., D.C.L., Canon of Worcester, Prin- 
cipal of King's College, London. Demy 8vo. price Is. 6d. 

Notes on Coi\}ectaral Amendments of certain Passages 
in Slzakespeare's Flays. 

Bjr P. A, DAmEL. Crown 8vo. px\c« %^ ^^. 

A Statesman at Home. 

-A i>niinatic Fragment. By G. T. l*o\^^. Ctvwti. ^^^. \flK^ 
cloth, price Sb, 6d. 

L 
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MEDICAL AND SUEGICAL WORKS. 



The Pocket Guide to the FharmacopcBia. 

Being an Explanatory Classification of its Drags, Preparations, 
and Componnds. All Essentials being comprised in ^ form and 
size adapted to the Practitioners' Note Book. To enable the busy 
Practitioner to do justice to bis Tocation, and arail himMlf <^ 
what no memory could otherwise retain, this little book has been 
compiled by one who has losg felt the want of some siroh aid. 
Limp cloth for the pocket-book, Is. 

Observations on Sea-Sickness^ 

And on some of the Means of Preventing it. By Sir Jambs 
Alderson, M.D., D.C.L., F.B.S., Consulting Physician to St. 
Mary's Hospital. Crown 8vo. doth, price 2s. 

Surgical Appliances and Minor Operative Surgery. 

By Thomas AjtnandaiiK, F.B.CLS., Edinbiucgfa. Peapk 8to. 

cloth, price 5s. 

Abstract of Surgical Principles. 

By Thomis Annandale, E Jt.S. and E.R.O.S. (Edin.) price Is. 
each. 

I. Inflammation, Suppuration, Abscess, Sinus and Fistula, Mortifi- 
cation, Ulceration, and UliQers, prioe Is. 
II. Tumours, or Morbid Growths, price Is. 

III. Diskcations, price Is. 

IV. Fractures, price Is. 

Chemistry. 

By Professor Bbande, D.C.L., F.R.S.L., and Professor Alfbbd 
S. Taylob, M.D., F.R.S., F.R.C.P. Lond. Fpap Sto. cloth, fiOO 
pages, price 12s. 6d. 

"For cleamecs of laDgnage, accnracy of descriptiim, extent of ififonaation, and 
freedom from the pedantry aiMl mysticiam of modem cliemiatry* no otter text- 
book comes into competition with it. . . . The best g^uide to the study of chemistry 
yet given to the world." — Lancet. 

** Conceived and worked out in the moat a\vuc&^ comxa<«i-*fcXAfcxoL^OM5^,'CsJ»j^'^^^ 
gives, in the clearest and most somvaacy sm^oOl yqaaMifc^ ^^^'^ "^'^f^^w^eMtesfc 
trines of chemistry, with more espectol tt*«exi3C* \iO ^^ -wwi^* ^«- ^^ 
student.'*— 'Hedieal TimcM, 
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On the Gore of Clubfoot^ without Cutting Tendons. 

By BiOHABD Babwell, F.B.C.S., Surgeon and Lecturer on 
Ajiaiomy, Charing Cross Hospital. With 28 Photographs. 
Second Edition, greatly enlarged, crown 8vo. 78. 6d. 

By the same Author, 

A Treatise on Diseases of the Joints. 

Illustrated by Engravings on Wood. Demy 8vo. cloth, price 128. 

Also, 

Causes and Treatment of Spinal Curvature. 

Crown 8vo. with Woodcuts, price 6s. 

A Manual of the Operations of Surgery. 

For the Use of Senior Students, House Surgeons, and Junior 
Practitioners. Illustrated. By Joseph Bell, F.R.C.S. Edinburgh, 
Lecturer on Surgery, Asdstant-Surgeon, Clinical Ward, Boyal 
Infirmary. Surgeon to the Eye Infirmary, Edinburgh. Fcp. 8vo. 
price 68. 

On Inhalation as a Means of Local Treatment of 
the Organs of Sespiration by Atomised Fluids 
and Gkises. 

By Hebhann BsiaEL, M.D., L.B.C.P. Svo. cloth, illustrated, 
price 6s. 

On Surgical Diseases of Women. 

By I. BakebBbown,F.R.C.S. (by Exam.), Suigeonto the London 
Surgical Home. Third Edition, revised and enlarged, demy 8to. 
price 158. 

By the same Author, 

On Ovarian Dropsy: 

Its Nature, Diagnosis, and Treatment. The Result of Thirty 
Years' Experience. Post 8vo. cloth, price 5s. 

Also, 

On Scarlatma and its Trea\meiXL\>. 

Second JBdiiioo, fcp. 8vo. cloth, ptic© ^a. ft^. 
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The Ophthalmoscope: 

Its Varieties and its Uses. Translated from the German of Zakder 
by B. B. Cabteb, F.R.C.S. Eng. (by Exam.). With Notes and 
Additions. 68 Woodcuts and 3 beautiful Coloured Cbromo-litho- 
graphs. Boyal 8vo., price 98. 

On the Areas Senilis; or Fatty Degeneration of the 
Cornea. 

By Edwin Canton, F.B.C.S., Surgeon to the Charing Cross Hos- 
pitaL With numerous illustrations; Svo. cloth, price 10s. 6d. 

The Chemical Processes of the British Fharmacopodia^ 

And the Behaviour with Re-agents of their Products. By 
HsNBT J. Chuboh, F.C.S. Fop. Svo. price Ss. 

By the same Author, 

Carbolic Acid as a Disinfectant. 

And as a means of preyenting the spread of the Cattle Disease. 
Svo. sewed, price Is. 

Disinfection and the Prevention of Disease. 

By Henbt BoLLicAN CONDT. 8yo. sewed, price Is. 

Also, 

Air and Water^ their Impurities and Purification. 

8to. eloth, price Is. 

On Joint Diseases. 

Their Pathology, Diagnosis^ and Treatment ; including the nature 
and treatment of Deformities and Curvatures of the Spine. By 
the late Holmes Coote, F.II.C.S, Svo. cloth, price 9s. 

Varicocele. 

(Clinical Lecture on) Delivered at the Lock Hospital. By Walter 
CouLSON, F.RC.S., Surgeon to the Lock Hospital and St. Peter's 
Hospital. Crown 8vo. price 2s. 6d. 

Parturition and its Difficulties. 

With ainical lUuitmtions and StatUtics of 13,';^^ IS^^^c^an. 
By J. Hall Davis, M.D., l^.TL-C.^.^TJi^^^^^xiV. ^1 'Qm,^\*^\56\xv^ 
Sooietf. New Edition, reviBod wid enW^^A, wa^t^'^^^.'^'^'^^^ 
price 78. 6d, 
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By the same Author, 

Flexions of the Uteras. 

With Notes of the Ovarian and other Diseaaes treated in the 
Female Ward, Middlesex Hospital, July to July, 1883-64. Price 
2s. 6d. 

Gleet : 

Its Pathology and Treatment. With Memoir on the Treatment 
of Stricture of the Urethra by Subcotaneous DiTision. By Henrt 
Dick, B. A., M.D., Surgeon to the National Orthopedic Hospital. 
Second Edition, with Woodcuts, price 5s. 6d. 

On the Safe Abolition of Fain in Labour and Snrgical 

Operations by Anesthesia with Mixed Vapours. By Bobebt Ellis, 
M.R.C.S., L.S.A. Crown 8vo. cloth, price 23. 6d. 

On Fenetrating Wounds of the (2hest. 

Founded on Actual ObserTations in the Camp General Hospital 
before Sebastopol. By Patbick Fbaseb, M.D. Demy Svo. cloth, 
price 58. 



Treatment of Diseases of the 

By WiLLDLM Fbazer, M.D. Fcp. 8vo. price 3s. 

On Diseases of the Eidnejr, and Dropqr. 

By Dr. S. J. Goodpellow, M.D., F.R.C.P., Stoior Fkysician to 
the Middlesex Hospital and Lecturer on Medicine at the Middle- 
sex Hospital Medical School. Crown 8v<K. price 78. Id. With 
illustrations from Nature by Tuffen West, 

Tooth Extraction. 

A Manual on the proper mode of extracting Teeth, compiled from 
the latest authorities and designed for the use of StoAeota and 
Junior Practitioners. With a Table showing in parallel columns, 
the names of all the Teeth, the Instruments required for their ex- 
traction, and the most approved methods of using them. Bt John 
GoBHAM, M.R.C.S., Fellow of the Physical Society of Guy's 
Hospital. Price Is. 

Oa JEpidemic Cholera and Diarrhoea : 

Their Pivrentioo and Tieatoaent \>ij E^i^>a. t^\t^ UiJaNkwi. 
-Bf *J^OBK Gbotv, M. D. , M.11.C .S. , &c. Tm^ \%. 
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By the same AntlMr, 

Epidemics Examined and Ezplained. 

Sto. doth, price 58. 

Dr. Qrove's System of Medical Book-Eeepin^, 

Only three books required, and no posting necessary. The com- 
plete set, saitable to carry a large practice about three vears, 
£4. 14s. 6d. Prospectuses and Examples gratis on application. 

On Diseases of the Stomach : 

By S. O. Habebbhov, M.D., F.B.C.P., Physician to and Lecturer 
on Materia Medica and Therapeutics at Gu^s Hospital, &c. Crown 
Sro, price 5s. 

An Essay on some Varieties and Effects of Can- 
cerous Disease of Bone. 



By WiLLiAH HiCKMAK, M.B., F.R.C.S., Surgeon to the Western 
General Dispensary. 8to. illustrated, Ss. 6d. 

On the Use of Artificial Teeth. 

In the ProTention of Indigestion, and the Core of Diseases due 
to Imperfect Nutrition. Br Bobbbt T. Hulmb, M.B.G.S.E. 
Crown 8ve. cloth, prioe 2s. 6d. 

On the fflanagemmt of Labour in Contracted Pelvis. 

A Thesis which obtained the first prize from the Faculty of Medi- 
cine of Parii». By William H. Jones, M.D. Paris, M.R.C.S. Eng, 
Demy 8vo. cloth, price is. 

Via Medica: 

A Treatise on the Laws and Customs of the Medical Profession, in 
relation especially to Prinetpals and Assistants, with Suggestions 
and Advice to Students on Preliminary Education. By J. Baxteb 
Langlet, M.E.C.S., F.L.S. Crown Svo. cloth, price da. 

Sdatica, Lnmbago^ and Brachialgia. 

Their Nature and Treatment and their immediate relief and rapid 
Cure by Hypodermic Injection of Morphia. "Brj ■S:KS«s.\ifccwe*s«<^ 
M.D., Assistant Physician to at.TAw3'^"aa®^\svS^.«iV^^«»3^^ 
on Pbyeiology in St. Mary's Hos^!^ -NL^^^caX^^^^- ^wr^^-^-^^ - 

Zs. 6d, 
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Portrait of Baron Liebig. 

From a Negative taken expreasly for the Pablkher. Mounted 
on cardboard, price lOs. 6d. ; in elegant gilt frame, price 2l8. 

Fosological Tables: 

Being a Tabular Arrangement of all the Medicines contained in 
the British Pharmacopoeia ; with Dose, Action, and Form of Ad< 
ministration, containing also Appendix on Poisons. By Alex* 
ANDBR Milne, M.D. Price Is, 6d. 

Diseases of the Skin : 

(The Pathology and Treatment of). By J. L. Milton, Senior 
Surgeon to St. John's Hospital for Diseases of the Skin ; cone- 
spending Member^ of the New York Dermatological Society, 
Demy 8vo., cloth, with photographs, price, lOs. 6d. 

On Shock after Snrgical Operations and Injuries. 

With Special Beference to Shock caused by Bailway Accidents. 
By Edwin Moeris, M.D., F.R.C.S. Oxon. Crown 870. cloth, 
price 3s. 6d. 

Text-Book of Skin Diseases. 

By Dr. Isidob Neumann, Lecturer on Skin Diseases in the Im- 
perial University of Vienna. Translated from the Second German 
Edition by special permission of the Author. By Alfbed Pullab, 
M.D. and CM. Edin., Fellow of the Royal Medical and Chirur- 
gical Society, Physician to the East London Hospital for Children. 
Translation revised by the Author. Sixty Woodcuts, illustrating 
recent microscopic investigations. Royal Svo. cloth, price 12s. 6d. 

Osteology for Students: 

A concise Description of the Human Skeleton, adapted for the 
use of Students in Medicine, accompanied by an Ezplanatoi^ 
Atlas of Plates. By Abthub Tbehebn Nobton, Assistant- 
Surgeon to St. Mary's Hospital, and Assistant-Lecturer and De- 
monstrator of Anatomy at the Medical School. Svo. cloth, price 
7s. 6d. 2 vols, complete. 

Affections of the Throat and Larynx. 

The classification, description, and statistics of 150 consecutive 

cases occurring in the Throat Department of St. Mary's Hospital. 

By Abthub Tbehebn Nobton, P.R.G.S., Assistant Surgeon and 

Surgeon in charge of the ThrosA; li3ei^Mtm.«nt of St. Mary's Hos- 

pital. Lecturer on Anatomy in ihe "NLe^calL ^i<^w^. T>«ia?3 ^^ti, 

olotb, price 4a 
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The Ward Manual; 

Or, Index of Surgical Disease and Injury. For the Use of 
Students. By T. W. Nunn, F.R.C.S., Surgeon to the Middlesex 
Hospital. Limp cloth, price 3s. 

Hygiene of Air and Water. 

Being a Popular Account of the effects of the impurities of Air 
and Water ; their detection and the modes of remedying them. 
By William Pbocteb, M!D., F.C.S., Surgeon to the York Dis- 
pensary. Crown 8vo. cloth, price 2s. 

Handbook of the Sphygmograph. 

Being a Guide to its Use in Clinical Besearch. By J. Bubdon 
Sandkbson, M.D., F.R.S., Physician to the Hospital for Con- 
sumption, Assistant-Physician to Middlesex Hospital, and Joint- 
Lecturer on Physiology in the Middlesex Hospital Medical College. 
Crown Sto. cloth, price Ss. 6d. Illustrated. 

On Bupture^ Inguinal, Crural, and Umbilical. 

The Anatomy, Pathology, Diagnosis, Cause and Prevention ; 
with New Methods of effecting a Radical and Permanent Cure. 
Embodying the Jacksonian Prize Essay for 1861. By John 
Wood, F.R.C.S. Eng. (Exam.) Demonstrator of Anatomy at 
King^s College, London ; Assistant Surgeon to King's College 
Hospital. With numerous Illustrations by Bagg. 8vo. clotb, 
12s. 6d. 

Lungs and Heart. 

A Guide to the Physical Diagnosis of Diseases of the Lungs and 
Heart ; together with an introduction to the Examination of the 
Urine. By James Sawteb, M.B., Lond., &c. Eesident Physician 
Queen's Hospital, Birmingham. Crown Svo., price 6s. 

Preservation of Sight. 

Three Lectures. By David Smith, M.D., Member of the Eoyal 
College of Surgeon of England, Extra Academical Lecturer on the 
Eye, Glasgow, &c. Crown Svo. price 3s. 6d. 

Clinical Notes on Uterine Surgery: 

With Special Reference to the M.«nA;^<&Ki«;ti\> <A *0ol^ '^VsiX^^ ^w^- 
dition. By J. Marion Sihb, M..I> ., \»X«i ^xtt^^fewx •«. '^^"^ ^-^^^^ 
Hoapiul, New York. 8vo. iuVW m\3La\.Tt)A»^, V^^a^ £X«^»« 
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On Lithotomy. 

By WniUAM F. T^bvak, B.A., F.R.C.S^ Sargeon to the West 
London Hospital and to St. Peter's Hospital, and Lecturer on 
Anatomy at Westminster Hospital. Demy 8yo. prioe Is. 

Trousseau's Clinical Medicine. 

Translated and Edited, with Notes and Appendices, by the late 
P. YiOTOB Bazibi, M J>., London and Pahs. Parts 2 and 3, 
4s. each ; Vol. I. bound in cloth, price 148. 
Vol. II., III., and IV. Translated by John Rosb Cormao, 
M.D., Edin., F.R.S.E., Fellow of the Royal College of Physioiaxn, 
Edinburgh, formerly Lecturer in tbe Medical School of Edin- 
burgh, &o. Sewed, price 128. ; in cloth, price 14s. eaoh. 

A few cofHea of the Sod and Srd parts are still on sale. The work is being now 
brought out hj the New Sydanhatn Society. All who have boun^t the eaily parts 
as published by Mr. Rardwicke can have the completion from him through 
their bookseller in the ordinary way. 

Spinal Debility : 

Its Prevention, Pathology, and Cure, in relation to Curvatures, 
Paralysis, Epilepsy, and various deformities. By Edwaid W. 
TusoK, F.R.C.S. Demy 8vo. doth, price 5b. illustrated. 

Plain Directions fbr dealing with an Insane Patient. 

By J. M. WiHN, M.D., M.R.C.P., Senior Physician to the St. 
George's and St. James's Dispensary, late Medical Supeiintetident 
of Sussex House Lunatic Asylum, &c. Fcap. 8vo. cloth, price Is. 
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PUBLICATIONS OF THE RAY SOCIETY. 



British Hemiptera-Heteroptera. 

By J. W. Douglas and John Sooti, £1. 10s. 

Cirripedia Family. 

By C. Dabwin, Esq. 2 vols. £2. 23. 

British Freshwater Folyzoa. 

By Professor Allman. £1. lis. 6d. 

Recent Foraminifera. 

By Professor Wiluahsov. £i. lis. Od. 

Oceanic Hydrozoa. 

By Professor HuxLST. £1, lis. 6d. 

Organissation of Trilobites. 

From the German of Bubmbistes. 158. 

British Naked-eyed Fulmograde Keduw. 

By Professor E. Eobbxs. £1. Is. 

The Spiders of Great Britain and Ireland. 

By J. Blaokwall, F.L.S. 2 vols. £3. 13s, 6d. 

Foraminifera. 

By Dr. Carpbhtteb. £1. 11«. 6d. 

Fmctification of Higher Cryptogamia and Coni&rad* 

From the German of HoFMllSTSR. £1, fit. dd. 

Reptiles of India. 

By Dr. GuNTHER. £2. 23. 

British SpongiadsB. 

By Dr. Bowbbbank. 2 vols. £2. lis. 

Steenstnip on Altematloii est Qr^u^x^^Kss^^s^- 

158, 
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British Entomostracous Crustacea. 

By Dr. Baibd. £1. Is. 

British Angiocarpous Lichens. 

By Bey. W. A, Lbiqhton. 10«. 6(2. 

British Nudibranchiate Mollusca. 

A Monograph of the (with coloured drawings of every species). 
By Messrs. Aldeb and Hancock. 

Part I. Imp. 4to £1 10 

II. „ 1 10 

„ III. „ 1 10 

„ IV. „ 1 10 

„ V. „ 1 10 

„ VI. , 110 

„ VII. „ 110 

ffleyen's Geography of Plants. 

Translated from the -German by Miss Maboabet Johnston. 8vo. 
pp. 422, 10s. 6d. 

The Miscellaneous Works of £obert Brown. 

2 vols, demy 8vo. Vol. 1. I. Geographico-Botanical ; II. Structural 
and Physiological Memoirs, price £1. Vol. 2. Systematic Me- 
moirs and Contributions to Systematic Works. £1. Atlas of 
Plates, imp. 4to. price £1. 

Vegetable Teratology. 

An Account of the Principal Deyiations from the usual construc- 
tion of Plants. By Ma^^wbll T. Mastbbs, M.D. F.L.S. With 
numerous illustrations, by E. M. Williams. Demy 8vo. clotb, 
£1. Is. 

On Pterylography. 

Translated from the German. Edited by Philif Lutlet Sclateb, 
M. A. Ph.D. F.R.S. Imp. 4to. 10 plate**, 16s. 

Biecent Memoirs on the Cetacea. 

By Professors EsoHBiOHT, Bbinhabdt, and Lilljebobo. Edited 
by W. H. Flower, r.R.S., &c. Imp. 4to. pp. 312, 6 plates, £1. 48. 

The Shoulder Girdle and the Sternum. 

By W. K. Pabkeb, Esq., F.R.S. Imp. 4to. illustrated with 30 
coloured plates, £1. lis. 6d. 

A. Jfoaognph of the GymnoblasUc or Tvx)Q\v\a:n!Ka H.'^droids. Bjr 
Oxo. Jameb Allkan, M.D., BubAiu wi^ Oxon. ^xo\xtta«*,'wv^ 
eaicured plAtea. Imp. 4to. £3. Sa. Od. 
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FOFIJLAB SCIENCE BEVIEW. 

EDITED BY HENRY LAWSON, M.D. 

THE Popular Science Review is the only Journal which takes up the 
intermediate position between the world of Scienoe and the public 
generally. There are scientific journals abundant which represent 
each section of the scientific public properly so called ; and there are 
literary journals which devote a certain portion of their space to scien- 
tific matters of general interest. But the only journal which is at 
once a sort of connecting link between the scientific world on the one 
side and the people — i.e, those who are beyond the limit of the scien* 
tific circle — on the other, is the Popular Science Beview, 

Thus it contains no original theories. Until a theory, in fact, has 
obtained the sanction of the purely scientific world, it holds no place 
in the pages of the PoptUar Science Review ; but as soon as a fact is 
recognized as an unquestionable scientific truth, and long before it 
reaches the general public by any other channel, it takes its place in 
the pages of the Popular Science Remew. Here it is laid out in the 
plainest but most exact language possible, and, if necessary, is illus- 
trated fully, — not in that claptrap style which is adopted by magazines 
of a particular class, but in a clear, distinct, and yet modest fashion^ 
plainly setldng forth the aims and desires of the author. 

The pliui of the PopuUxr Science Review is briefly as follows : — First 
come a number of articles illustrated by a variety of page-plates, and 
dealing with those questions in each branoh of science which have 
been most recently the subject of communications to the Scientific 
Societies. These are invariably done by men who are at once the most 
eminent and representative in the several branches of science to which 
they belong : we refer to the names of Contributors as a proof of this. 

Leaving the Original Articles, we come next to the Beviews. These 
are short, but as a rule they are to the point ; and they generally con- 
tain notices of every scientific book which has been published during 
the quarter. 

Finally, we come to the Scientific Summary. In this we find a very 
perfect record of the principal work done at home and abroad in the 
following various branches: — Archaeology, Botany, Geology, Palaeon- 
tology, Chemistry, Mineralogy, Microscopy, Metallurgy, Mining, 
Physics, Photography, Zoology, Comparative Anatomy, and Medicine. 
This department is divided amongst a number of men, and generally 
it may be said to put the general reader au cowramt with the progress 
of science at home and abroad during the quarter which has elapsed 
previous to publication. 

Thus, altogether, the Journal furnishes an amount of scientific in- 
formation, in a popular and yet exact form, which cannot be found in. 
any other English periodical. 

Vols. L to XT., Sets in NnmberB, fib- lb*. V\^ ^^"^^ '2tftfv^^ ^^^^^^ 
Salf-morocco, £8. 8s. Cloth Coitotb t« 'Btaiftaai^^lft^*^^^*^^ 
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Popular Soienoe Beview, Vol. 1 coAtains :-- 



Corn. By Prof. J. Backman, F.L.S., 

F.G.S.» F.S.A., Ac. lUafttrftted. 
The Daisy. By Mrs. Lankester. lUus- 

trated. 
The Crown Animalcule. By P. H. 

Gosse, F.R.S. Illustrated. 
The Lowest Forms of Life. By James 

Samuelson and Dr. Braxton Hicks, 

F.L.S. 
Iron and Steel. By R. Hant, F.R.S. 
Artificial Light. By Prof. Ansted, 

Jf.K.S. 

The Breath of Life. By W. Crookes, 

F.R.S. 
The West Coast of Equatorial Africa. 

With a Coloured Map. 
The Qrett Comet of 1 861 . By J. Breen. 

lUastrated. 
Caverns and their Contents. By Prof. 

Ansted, F,R.S. 
The Lowest Forms of Life. Illustrated. 
The Flower Animalcules. ByP.H.Gosse, 

P.R.S. lUostrated. 
Cotton. By Dr. Lankesttr, F.R.S. 

niustrated. 
Grass. By Prof. Buckman, F.L.S. Il- 
lustrated. 
The Reflex Theory. By G. H. Lewes. 
Solar Chemistry. By R. Hunt, F.R.S. 

With Coloured Diagram. 
Optical Phenomena of the Atmosphere. 

By G. F. Chambers. 
The Phosphorescence of the Sea. With 

a Plate. 



The Sun and Solar Phenomena. With 

a Coloured Plate. By James Breen, 

F.R.A.S. 
light and Colour. With a Colotil'«d 

Plate. By Robert Hunt, F.R.S. 
The Application of Science to Electio* 

plating. By G. Gore, F.R.S. 
Artificial Precious Stones. By W. S. 

Howgraye. 
The White Clover. By Mrs. Lankesttr. 

With two Plates. 
The Human Heart. By Isaac Ashe, 

B.A>, x.v/«D. 

The Great Exhibition of 1&63. 

The Britannia and Conway Tabular 

Bridges. With Page Plate. ByW.C. 

Unwln, B.Sc. 
Primitiye Astronomy. With two 

Coloured Illustrations. 
The Physics of a Sunbeam. With 

Coloured Plate. By R. Hunt»F.R.S. 
The English California. By O. P. 

Bevan, F.G.S. 
The Contents of Caverns (concluding 

Part). By D. T. Ansted, F.R.S. 
The Microscope, with Directions for 

its Use. Illustrated with Woodeatt. 

By C. Collingwood, M.B., F.L.S. 
The Builder Animalcules. With a Page 

Plate. By P. H. Gosse, F.R.S. 
The Common Truffle. With a Page 

Plate. By Jabcz Hogg, M.R.C.S., 

&c. 



Popular Science Review, Vol. 2 contains :- 



The British Oak. Two Page lUustra- 

tions. By Prof. Buckman, F.L.S., 

F.G.S., &c. 
Tubifex Rivulorum, the Red Worm of 

our Rivers. With a Coloured Plate. 

By Edwm Ray Lankester. 
Aneesthetics. By Dr. T. L. Phipson, 

M.B., F.C.S., &c. 
Barmouth and its Scientific Attractions. 

With a Tinted Illustration. 
The Electro-plating Process (conclud- 
ing Part). With an lUuatration. By 

George Gore. 
Notes of the Exhibition of 1862. 
The Mistletoe and Parasitic Plants. By 

Mrs. Lankester. Illustrated. 
The Winter Life of Plante. By Harland 

CoaJtas. 
Tbe Vinegar EeL BvJabez Hogg, F.L.S. 
With Tinted Plate. 
Tbemre of tbe Ox and its Microscopi- 
Sii^ctare, By £. Beck Itt Truman. 



Mars. By James Breen, F.R.A.S. With 

Coloured Plate. 
Our Fresh-water Polyzoa. By Rev. 

W. Houghton, M.A., F.L.S. Two 

Page Plates. 
The African Lion in its Native Haunts. 

By Jules Gerard. 
The Human Skin. By Isaac Ashe»M3. 

With Page Plate. 
The Furniture Woods of Conuneroe. 

By P. L. Simmonds. 
Fossil Birds. By S. J. Mackie, F.G.S. 

Illustrated. 
History of a Beech-tree. By Harland 

Coultas. 
The Antiquity of Man. By J. R. L«if- 

child, M.A. 
On the Physical Geography of the 

Ionian Islands. By Prof. D. T. Ansted, 

The Te\wco^. "R^ 5«>xfta^ "^^^wa, 

F IL.S. 
Qui BxVXWti iwv^«ncvOT^m, 
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Rotifera or Wheel Animalcules. Part 
IV. Tixe Flexible Creepers (Notom- 
matina). By Pliilip Heniy Goase, 
F.R.S. lUustrated. 



On the MorphologT* of Vinca minor 
(small Periwhikle). By James Back- 
man, F.L.S., F.G.S. 

Colour Blindness. By Jabez Bora:, 
F.L.S. Illustrated. 



Popul arSoienoe Beyiew, Vol. 3 coDtalns :^ 



Photographic Printing and Engravingt 

with a Photogri^h of a Complete 

Page of the Tinea Newspaper printed 

from Stone. By William Crookes, 

F.R.S. 
Fresh Air. By £. Lankester, M.P., 

F.R.S, 
Microscopic Fungi Parasitic on living 

Plants. By M. C. Cooke. Coloured 

Illustrations. 
On the Phrsical Geography of the 

Ionian Islands. By Prof. D. T. 

Ansted, M.A., F.R.S. 
The Metropolitan Main DrainageWorks, 

with a Map of the Works. By S. J. 

Mackie. F.G.S. 
Diseased Pork, and Microscoiidc Wcwma 

in Man. By John Gamgee. Illus- 
trated. 
Bodily Work and Waste. By Francis 

T. Bond, M.D., B.A. (Lond.), F.C.S. 
The Railway Tunnel through tiie Alps. 

With Tinted Illustration. 
Greek Fire: its Ancient and Modem 

History. By B. W. Ricluurdsun, M.A., 

M.D. 
Notes on Earthquakes. By Rer. W. S. 

Symonds. 



On Printhig Telegraphs. With Co- 

loured Fac-simile Ulustration. By 

R. S. Culley. 
Herrings and Herring Fishing. By the 

Editor. 
On Proper Clothhig. By E. Lankester, 

M.D., F.R.S. 
On the Absorption and Radiation of 

Heat. With two Page Illustrations. 

By H. Debus, Ph.D., F.R.S. 
Botanical Exercises. By Rer. G. Hen* 

slow, M.A>, F.L.S. 
Pre-historic Dwellings. With Tinted 

Illastrations. By G. E. Roberts, 

F.A.S.L. 
The Aniline Dyes. With Page of Silk 

Illastrations. By Dr. T. L. Phipson, 

F.C.8. 
On Utte Action oi Manoxva. By Baron 

Liebig. 
The Old Red Sandstone Fishes ot l&ig. 

land. By B. Ray Lankester. lUus- 

trated. 
Oysters and Ojrster Culture. By the 

Editor. lUostrated. 
The PneomaMe Dispatch. By S. J. 

Mackie, F.G.S. Illustrated. 
Thermometry. By G. F. caiambers. 



Popular Soienoe Beview^ VoL 4 contftlDs :— 



Extraordinary Ships. By S. J. Mackie, 

F.G.S. Illustrated. 
Good Food. By Edwin Lankester.M.D., 

F.R.S. 
On the Origin of Local Floras of Great 

Britain and Ireland. By Harland 

Coultas. Illustarted. 
Metamorphism. By Prof. D. T. Ansted, 

M.A., F.R.S., &c. 
Morphological Peculiarities of linaria 

spuria. ByE.S.Magrath. lUustrated. 
The Metric System. By James Spear. 

Illustrated. 
Recent Inrestigations into the Natural 

Histoiy of the Red Coral. By the 

Editor. Illustrated. 
What is a Stimulant? By Francis E. 

Anstie, M.D. 
The Source of Heat in the Sun. By 

Robert Hunt, F.R.S. Illustrated. 
Soup for Children. By Baron licMg. 
Vegetables, Fruit, and Water as Sources 

of Intestinal Worms. By T. Spencer 

Cobbold, M.D., F.R.S. Illustrated. 
The Anatomy and Physiology of the 
ForamiDffera. By W. C. Williamaon, 
F.R.S, Illustrated. 



Wavea of Heat and Wayaa of Death. 

By B. W. Richardson, M.A., M.D., 

F.R.S. 
Origin of our Kitchen Garden Plants. 

By Harland Coultas. 
The Geology of Mineral Springs. By 

Francis T. Bond, M.D., B.A., F.C.S. 

Illustrated. 
Train-signalUng in Ttieory and Vtae- 

tice. By Chartoe V. Walker. F.R.S., 

f . R.A.S. 

Extract of Meat. By Charles Boner. 
On Sponges. By Robert Fatteiaon, 

P.R.St 

The Physical Pbraiomena of other 

Worlds. By Robert Hunt, F.R.S. 
Migmtion of European Birds. By A. 

Leith Adams, M.A., M.B., F.G.S., 

F.L.S. 
On the Difficulties in Identuying many 

of the Lower Kinds of Algae. By J. 

Braxton Hieks, M.D., F.R.S. 
On the Oldest kurfwrcw ^<5w«Sw<^6wi»»!t!». 

ot Cajnada.% ^^^^^i^f^"**^^^ 
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Balloon Ascents and their Scientific 
Importance. By James Glaisher, 
F.R.S. Illustrated. 

On the Highest Magnifying Powers 
and their Uses. By Lion^ S. Beale, 

•tt«B»( F»R<S« 

Darwin*s Observations on the Physio* 
logy of the Process of Fertilization in 
Plants. By M. C. Cooke. Illus- 
trated. 

What is a Tonic ? By Edward Divers, 
M.D., F.C.S. 

The Eruption of Etna. By S. J. Maclcie, 
F.G.S. 

Inside the Eye: the Ophthalmoscope 
and its Uses. By Ernest Hart, Oph- 
thalmic Sugeon and Lecturer on 
Ophthalmic Surgery and Medicine at 
St. Mary's Hospital Medical School. 
Illustrated. 

Is the Whitebait a Distinct Species? 
By the Editor. Illustrated. 



On the Means of Commanicating be- 
tween) Guards and Passengers on 
Railways. By Thomas Symes Pri- 
deaux. 

Atlantic Telegraphy. By Robert Hunt, 
F.R.8. ninstrated. 

On Pure Water. By Edwin Lankester, 
M.D., F.R.S. 

On the Nature and Diagnostic Value of 
Raphides and Other Plant Cnmttals. 
By Prof. Gulliver, F.R.S. 

On Lake Basins. By Prof. D. T. Ansted, 
M.A., F.R.S. lUustrated. 

Epidemics Past and Present: their 
Origin and Distribution. 

On the Microscopic Anatomy of an 
Insect Larva (Corethra plumicomis). 
By E. Ray Lank ester. Illustrated. 

The Moon. By James Breen, F.R.A.S. 
Illustrated. 

Photography, and some of its Applica- 
tions. By the Editor. 



Popular Science Eeview, Vol. 6 contains:— 



Insects Injurious to the Turnip Crops. 

By Rev. W. Houghton, M.A., F.L.S. 
Coffee. By Baron liebig. 
Australia and Europe formerly One 

Continent. By Berthold Seeman, 

Ph.D., F.L.S., V.P.A.8. 
On Ozone in Relation to Health and 

Disease. By B. W. Richardson, M. A., 

F.R.S. 
Glaciers and Ice. By Wi F. Barrett. 

Illustrated. 
On the Phenomena of Motion, Sensi- 
tiveness in CUmbhig Plants. By Rev. 

G. Henslow, M.A., F.L.S. With 

Page Illustration. 
On the Construction and Use of the 

Spectrum Microscope. By H. C. 

Sorby, F.R.S. 
On the Volvox Globator. By J. Brax- 
ton Hicks, M.D. (Lond.), F.R.8. 
Engraving with a Sunbeam. Wood- 
bury's Relief-printing. By J. Traill 

Taylor. Illustrated. 
Entozoon-like Bodies in the Muscles of 

Animals destroyed by Cattle Plague. 

By Lionel 3. Beale, M.B., F.R.S. 
Our House Spiders. By J. Blackwall, 

F.L.S. 
Raised Beaches, and tbehr Origin. By 

Edward Hull, B.A., F.G.S. 
On Milk, and its Adulteration. By 

Augustus Voelcher, Ph.D., F.C.S., 

&o. 
The Amoeba: its Structure, Develop. 
meat, and Habits, By Prof. W. C. 
wmuunaom, F.R,8. 
OntAeSoI/ktanand FomaroleB in the 
^^jrAftouriiood of Naples. By Prof. 
-P. T. Ansted, M,A., F.R.S. 



The Graphotype Process. By the 

Editor. Illustrated. 
Hydrse or Fresh-water Polypes. By 

Rev. W. Houghton, M.A., F.L.S. 
How to Work with the Telescope. 

Part I. By R. A. Proctor, B.A., 

F.R.A.S. 
On the Exhaustion of our Coal. By 

Leonard Lemoran, M.E. 
On Hybridization among Plants. By 

Rev. G. Henslow, M.A., F.L.S. 
On the Light -emitting Apparatus-^ 

the Glowworm. By Henry Fripp^ 

M.D. 
Sun-foroe and Earth-force. By Dr. 

Richardson. 
The Eruption of Santorin. By Prof. 

D. T. Ansted, F.R.S. 
On the Movements of the Diatomaoece. 

By E. Ray Lankester. 
Aerolites. By Townshend M. Hall, 

F.G.S. 
On the Electrical Principles of the 

Atlantic Telegraph. By Prof. 6. C. 

Foster. 
The Bone Caverns of Gibraltar, Malta, 

and Sicily. By A. Leith Aduns, A.M., 

M.B., F.G.S., &c. 
Notes on Lophopus crystallinus. By 

J. Josselyn Ranson and T. Graham 

Ponton. 
Genesis or Parthenogenesis ? By H. E. 

Fripp, M.D. 
Modem Views of Denudation. By 

Edward Hull, B.A., F.G.S. 
How to VJoxY. mtVv the Telescope. 
Part 11. '&^'C(Xc\k»x^k.^twXnt«^X.^ 
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On Growth of some of the Algse. lUus- 

trated by a few of the Common kinds. 

By J. Braxton Hicks, M.D., F.R.S. 
The 6eolo|7 of Sinai. By Rer. E. W. 

Holland, M.A. 
The Planet Mars in Janoarr, I867. By 

Richard A. Proctor, B.A., F.R.A.S. 

lUostrated. 
On Water-fUters. By Edward Diven, 

M.D., F.C.S. Illustrated. 
Oar Flresh-water Entomostraca, Shell 

Insects, or Water-Fleas. By W. 

Baird, M.D., F.L.S. Illustrated. 
How to Photograph Microscopic Ob- 

jects. Bjr Edward T. Wilson, M.B. 

Ozon. lUostrated. 
Recent Discoveries in Insect Embryo- 

geny. By Henry Fripp, M.D. Illus- 
trated. 
On the Straggle for Existence among 

Plants. By J. D. Hooker, M.D., 

F.R.S. 
How to Study Meteorology. By G. T. 

Chambers, F.R.A.S. Illustrated. 
On Sensitiye Flames. By W. F. 

Barrett. Illustrated. 
Parai&n Lamps and their Dangers. By 

John Attfield, Ph.D., F.C.S. 
Venus's Flower-basket (Euplectella). 

By Dr. J. E. Gray, F.R.S. Illustrated. 



An Attempt to Approximate the Date 

of the Flint Flakes of Devon and 

Cornwall. By Spence Bate, F.R.S. 

Illustrated. 
Jupiter without his Satellites. By 

Richard A. Proctor, B.A., F.R.A.S. 

Illustrated. 
Fitzroy Weather Forecasts. By G. F. 

Chambers, F.R.A.S. lilustrated. 
On life Insurance and Vital Statistics. 

By W. Hardwicke, M J). 
New Electro-Magnetic Machines. By 

S. J. Mackie. lUnstrated. 
The Botany of a Coal-mine. Bv Wm. 

Carruthers, F.L.S. Illustrated. 
The Microscope in Geology. By David 

Forbes, F.R.S. Illustrated. 
Why the Leaves Fall. By Maxwell T. 

Masters, M.D., F.L.S. 
A Message flrom the Stars. By Robert 

Hunt, F.R.S. 
On the Planarise of our Ponds and 

Streams. By E. Ray Lankester. 

Illustrated. 
Ventilation and Ventilators. By the 

Editor. Ilbistrated. 
Physics of the Brain. By B. W. Rich- 
ardson, M.A., M.D., F.R.S. 



Popular Science Beview, Vol. 7 contains:—- 



The Common Fresh -water Sponge 

(SpongiUa fluviatilis;. By Prof. W. 

C. Williamson, F.R.S. Illustrated. 
The Hurricane, the Typhoon, and the 

Tornado. By Prof. D. T. Ansted, 

F.R.S. 
Sensitive Plants. By Maxwell T. Mas- 
ters, M.D., F.L.S. Illustrated. 
The former range of the Reindeer in 

Europe. By W. Boyd Dawkins, M.A., 

F.R.8. 
The Science of a Snow-flake. By 

Robert Hant, F.R.S. Illustrated. 
The Food of Plants. By Prof. Church, 

M.A., F.C.S. 
The Gems and Precious Stones of Great 

Britain. By J. Morris, F.G.S. Illus- 
trated. 
Is the Fresh-water Sponge (Spongilla) 

an Animal ? By John Hogg, M.A., 

F.R.8. 
How to Dissect a Flower. By M. C. 

Cooke. Illustrated. 
The Polariscope and how to Work 

with it. By C. Hockm, M.A. lUus. 

trated. 
Free Nematoids. By H. Carlton 
Bastion, M.D., F.R.S. Illustrated. 



On the Animals which are most nearly 
intermediate between Birds and Rep- 
tiles. By Prof. Huxley, LL.D., F. R.S. 
niustrated. 

The Study of Chemical Geology. By 
David Forbes, F.R.S., &c. 

Plants known by their Pollen-grains 
and other Cells. By George Gulliver, 
F.R.S. 

The Great Eclipse of August 17* 1868. 
By R. A. Proctor, B.A., F.R.A.8. 
Illustrated. 

On the Range of the Mammoth. By 
W. Boyd Dawkins, M.A., F.R.S. 

Caddis-worms and their Metamor- 
phoses. By Rev. W. Houghton, 
M.A., F.L.S. Illustrated. 

What is Wine? By August Dupr^, 
Ph.D. 

Iron Shields and Iron Forts. By S. J. 
Mackie, Assoc. Inst. C.E. Illustrated. 

The Air or Swimming Bladder of Fishes. 
By Rev. W. Hoaghton, M.A., F.L.S. 

How to make a Geological Section. By 
Prof. D. T. Ao&tft^^ VL.K., '«:*.»». 

The lAte ol a. ^«fte^. J^'! ^"J^Sk^. 
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Popular Science Beview, Vol. 8 contains :— 



Flyingr Machines. By Fred. W. Breary, 

Hon. Sec. to Aeronautical Society. 
The C<Hnpoaad Eye of Insects and 

Crustacea. By Henry Fripp, M.D. 

Illustrated. 
True and False Flint Weapons. By N. 

Whitley, C.B. 
The Planet Mars in February, I86g. 

By Richard A. Proclor» B.A.,F.R. A.S. 

ninstrated. 
Oa. the Molecular Origin of Infusoria. 

By J. Hughes Bennett»M J)., F.B.S.E. 

Diagrams. 
The Cuttle. Ash. By St George 

Mivart, F.Z.S. Illustrated. 
The Nature of the Interior of the 

Earth. By David Forbes, F.R.S. 
On the Use and Choice of Spectacles. 

By R. BrundeU Carter* F.R.C.S. 

IMagrams. 
The Use of the Spectroscope in Astro- 
nomical Observation. By Richard A. 

Proctor, B.A., F.R.A.S. Illustrated. 
The British lAon. By W. Boyd Daw- 

khis, M.A., F.R.S. 
Passion-flowers. By Maxwell T. Mas- 
ters, M.D., F.L.S. Illustrated. 
The Natural Deyelopment of Bacteria 

in the Protolamic Parts of Various 

Plants. By M. A. Bechamp. 
The Planet Saturn in July, I869. By 

R. A. Proctor, B.A., F.R.A.S. 



The Sertolarian Zoophytes of our 
Shores. By Ber. T. Hincks, B.A. 
Illustrated. 

Hydrogenlum. By Robert Hunt, F.R.S. 

T^ Structure and Affinities of the Sea* 
squirts (Tunicata). By J. C. Galton, 
M.A., F.L.S. Illustrated. 

The Fertilization of Salvia, and of some 
other Flowers. By WiUiani Ogle, 
M.D. Illustrated. 

"In Articnlo Mortis.*' By Benjamin 
W. Richardson, M.D., F.R.S. 

Experimental Illustrations of the Modes 
of Determining the Composition of 
the Sun and <^her Heavenly Bodies 
by the Spectrum. By Wm. Allen 
Miller, M.D.,D.C.L.,V.P.B.S. Illus- 
trated. 

What is Bathybius ? ByProf.WiUiam. 
son, F.R.S. 

Are there any Fixed Stars ? By Richard 
A. Proctor, B.A., F.R.A.8. mus- 

' trated. 

Kent* s Hole. By W. Boyd DaWkins, 
M.A., F.R.S. 

The Lingering Admirers of Phrenology. 
By Prof. Cletand. 

The Anatomy of a Mushroom. By 
M. C. Cooke. Illustrated. 

The Chemistry of a Comet. By Edward 
Divers, M.D., F.C.S. 



Popular Science Beview, Vol. 9 contains:— 



The Heat of the Moon. By J. Carpenter, 
F R A S 

"Under Chloroform." By B. W. 
Richardson, M.D., F.R.S. 

The Deposits of the Atlantic in Deep 
Water and their Relation to the 
White Chalk of Cretaceous Period. 
By Prof. D. T. Ansted, M.A., F.R.S. 

What is Wine ? By A. Dupr^, Ph.D . 

The Fertilization of Certain Plants 
(Didynamia). By W. Ogle, M.D., 
Oxon, F.R.C.P. 

On some Interesting Points in the 
History of the Polyzoa. By Rev. 
Thomas Hincks, B.A. 

The Structure of Rock Masses (Stratifi- 
cation Joints, Cleavage). By David 
Forbes, F.R.S., &c. 

The Planet Jupiter I869-70. By Rev. 
T. W. Webb, M.A. 

Microscopic Test Objects under Pa- 
rallel Light and Corrected Powers. 
By Rev. J. B. Reade, F.R.S., 
/. JZ.Ai.o* 
Tbe Fertilization of Various Flowers by 

JnaectB CCompositae, Ericacese, &c.). 

n^ZJ^' ^«''«' ^'^'> F.R.C.P. 
«^ toe Spbaeroaira Volvox of Ehren- 
^«y. By Prof. Williamson, F.R.S. 



Tbe Turret Ships Monareh and Cmp- 

tain. By S. J. Maekie, C.E. IUiib- 

trated. 
The Useftthiess of the Fifth in Music. 

By Rev. C. Hope Robertson, M Jk. 
The Anatomy of the River Mussel 

By John C. Gatton, M.A., Ogcon. 

F.L.S. 
On a Simple Decimal System for Eng. 

land. By Royston Piprott, MJL., 

M.D., Cantab , M.R.C.P., F.C.P.S., 

F.R A.S 
What Fills' the Star Depths. By R. A. 

Proctor, B.A., F.R.A.S. 
On the Apparatus employed in Deep 

Sea ExpkvatioBS cm Board H.M.8. 

Porcupine in the Summer of 1809. 

By W. Lant Carpenter, B.A., B.Sc 
The Geology of Mont Cenis TnnneL By 

Prof. Ansted, F.R.S. With Map and 

Section. 
Greenwich Time and its Tdegraphic 

Distribution. By W. Ellis, F.R.A.S. 
Hie Echinus, or Sea Urchin. By S. G. 

U\vaxt,F.R.8. Dlostrated. 
The ^uA'a Cotctav ^1 '^^ K. Praetor, 
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Hitting the Mark; or, Cannon-balls 
and their Striking Velocity. By 
O. W. Royston Pigott, M.A., M.D. 
Illastrated. 

Natural Selection Insafficient to the 
Development of Man. By the Rev. 
George Backle, M.A. 

Polymorphic Fungi. By M. C. Ck)oke, 
M.A. Illastntod. 

The Selipec Expe<Uthms. By R. A. 
Proctor, B.A., F.R.A.S. 

Notes on Butterflies. By Rer. C. Hope 
Robertson, P.R.M.S. Illastrated. 

On Sleep. By ]>r. Richardson, F.R.S. 

The Discophores or Large Medusae. 
By Rev. T. Hincks, B.A. Illus- 
trated. 

The Issues of the LateScUpse. By J. 
Carpenter, F.R.A.S. 

Grafting; its Consequences and 
Effects. By Maxwell T. Masters, 
M.D., F.R.S. ninstrated. 

Coal as a Reservoir of Power. By Robert 
Hunt, F.R.S. 

The Plymouth Breakwater Port. By 
S. J. Mackie, C.E. Plate. 

The Structure of Rock Masses (Folia- 
tion and Striation). By David For- 
bes, F.R.S. Illustrated. 



South Africa and its Diamonds. By T. 

Rapert Jones, F.G.S. 
British Bears and Wolves. By W. Boyd 

Dawkins. M.A., F.R.S. 
The ** Lotus " of the Ancients. By M. 

C. Cooke, M.A. Illastrated. 
Greenland. By William Pengelly,F.R.S. 

F.G.S. 
ObaervatioBS on JupRo: in 187t-7i. 

1^ Her. T. W. Webb, M.A., 

Jf.K. A.o. 

The International Exhibition at South 
Kensington. By S.J. Mackie, C.E. 
Illustrated by Heliotjrpe Process. 

How Fishes Breathe. By J. C. Galton, 
M.A., M.R.C.S., F.L.S. lUustrated. 

Mr. Crooke's New Psychic Force. By 
J. P. Earwaker. 

The Moss World. By R. Braithwaite, 
M.D., F.L.S. Illastrated. 

Theory of a Nervous Ether. By Dr. 
Richardson, F.R.S. 

On Pleistocene Climate and the Rela- 
tion of the Pleistocene Mammalia to 
the Glacial Period. By W. Boyd 
Dawkins, M.A., F.R.S., F.G.S. Illus- 
trated. 

Star Streams and Star Spra>s. By R. A. 
Proctor, B.A., F.R.A.S. 



Popular Science Beview, Vol. 11 contains; 



Mimicry in Plants. By A. W. Ben- 
nett, M.A.B., Sc. F.L.3. lUuB- 
trated. 

Recent Microscc^y. By Henry J. Slacks 
F.G.S., Sec. R.M.S. 

Experimental Researches on the Con- 
tortion of Rocks. By L. C. Miall. 
Illustrated. 

Psytihic Force and Psychic Media. 
By J. P. Earwaker, Merton Col. , Ox- 
ford. 

Strange News about the Solar Promi- 
ninences. By Richard A. Proctor, B.A. 
Illustrated. 

Madder Dyes from Coal. By Edward 
Divers, M.D., F.C.S. 

On the Structure of Camerated Sheila. 
By H. Woodward, F.G.S., P.Z.S. 
Illustrated. 

On the Temperature and the Move- 
ments of the Deep Sea. By Dr. W. B. 
Carpenter, F.R.S. 

The Eclipse of last December. By R. 
A. Proctor, B.A., Sec. R.A.S. 

The LithofracteuT. By S. J. Mackie, 
E.C.C. Illustrated. 

The Physiological Position of Alcohol. 
By Dr. Richardson, F.R.S. 

The Nature of Sponges. By Henry J . 
Slack, F.G.S, IJiustrated. 



On the Probable Existence of Coal- 
measures in the South-east of Eng- 
land; By Joseph Prestwich, F.R.S., 
F.GS. Illastrated. 

Bud Variation. By Maxwell T. Masters 

Ja.D., F.R.S. 

An Account of a Ganoid Fish from 
Queensland (Ceratodns). By Dr. 
GOnther, F.R.S. Illustrated. 

Greenwich Observatoiy. By James 
Carpenter, F.R.A.S. Illustrated. 

The Recent Fosiil Man. Bjr J. Morris, 
F.G.S., Prof, of Geology in Univer- 
sity College, London. Illustrated. 

The Hydroid Medusae. By Rev. Tho- 
mas Hincks, B.A., F.R.S. Illus- 
trated. 

The First Chapter of the Geological 
Record. By David Forbes, F.R.S., 
&c. 

Electrical Signalling and the Siphon 
Recorder. By J. Monroe, Assistant 
to Sir W. Thomson. 

Spontaneous Movements in Plants. By 
A. W. Bennett, M.A.B., Sec. F.L.S. 
Plate LXXXIX. 

News from \.Yi* %\»x^. "fc^ ^^X'SwwSw k. 
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All MicroBCOpists who care to know what is going on at home or 

abroad shonld take in— 

THE 

MONTHLY MICROSCOPICAL JOURNAL 

TransactioTis of the Royal Microscopical Society^ and Bscord of 
Histological Besearch at Home and Abroad. 



rpHIS Journal is devoted ezolusively to the interests of Microscopical 
'^ Science in the widest and most accurate sense of the term. It 
contains not only the proceedings of the Boyal Microscopical Society, 
but also embraces communications from the leading Histologists of 
Great Britain, the Continent, and America, with a comprehensive 
risvm^ of the latest Foreign Inquiries, Critical Beviews and Short 
Notices of the more important works. Bibliographical Lists, and 
Descriptions of all new and improved forms of Microscopes and 
Miscroscopic Apparatus ; Correspondence on all matters of Histological 
Controversy ; and finally, a Department of " Notes and Queries," in 
which the student can put such questions as may elicit the special 
information he desires to obtain. 

The Editor has also made arrangements for the publication of the 
most important Papers read before Local Associations. Contributions 
requiring illustration are accompanied by most carefully-drawn Plain 
or Coloured Plates, and the text is printed in clear and legible type, 
thus affording the Microscopist a readable Monthly Itecord of all that 
takes place in the branches of science specially interesting to him. By 
thus providing a journal at once thoroughly scientific, advanced, and 
comprehensive, and issued at such short intervals as to meet the 
requirements of active investigators, the Publisher hopes to receive the 
support of all workers with the Microscope, and the assistance and co- 
operation of all who desire to possess a periodical which creditably 
represents the iabonrs of British and ¥ote\gn "H.\BXo\o^%\a. 
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The Monthly Microscopical Journal, 

Volume 1, price 10«.* 6(2.^ 392 Pages of LeUer-press, 17 whole-page 
Plates, and fmniet'oiis Woodcuts, contains : — 



Structare of Papillse and Tennination 
of Nerves in Muscle of Common 
Fro8r*8 Tongae. By Dr. Maddox. 
With Plate. 

Relation of Microscopic Fnngi to Cho- 
lera. By Dr. J. L. W. Thudichum. 

Heliostat for Photo- Micrography. By 
Dr. Maddox. With plate. 

A Modification of the Binocular Micro- 
scope. By M. Nachet. Illostrated. 

Heliostat for Photo-Micrography. By 
Lieut.-ColonelJ. J.Woodward, M.D., 
U.S. Army Medical Deparment. With 
Plate. 

The Vital Functions of the Deep-Sea 
Protozoa. By Dr. G. C. Wallich. 

The Formation of Blastoderm in Crus- 
tacea. By M . yan Beneden, Brussels. 

On the Classification and Arrangement 
of Microscopic Objects. By J. Marie, 
M.D., F.L.S. 

Immersion Objectives and Test- Objects. 
By John Mayall, Jan., F.R.M.S. 

Notes on Mounting Animal Tissues. 
By H. Charlton Bastian, M.D., F.R.S. 

Some Undescribed Rhizopods from 
North Atlantic Deposits. By G. C. 
Wallich, M.D., F.L.S. 

On the Construction of Object- Glasses. 
By F. H. Wenham. 

On the Organ of Hearing in Mollusks. 
By M. Lacaze-Duthiers. 

On a New Infusoria. By J. G. Tatem, 
F.L.S. 

The Composite Structure of Simple 
Leaves. By John Gorham, M.R.C.S. 

The Construction of Object- Glasses for 
ths Microscope. By F. H. Wenham. 

On Triarthra longiseta. By C. T. 
Hudson, LL.D. 

On a New Growing Slide. By C. J. 
Muller. 

Professor Owen*s Views on Magnetic 
and Vital Forces. By Lionel S. Beale, 
M.B., F.R.S. 

Scale-bearing Podurse. By S. J. Mcln- 
tyre, F.R.M.S. 

On the Fibres of the Crystalline Lens 
of Petromyzonini. By George Gul- 
liver, F.R.S. 

Two New Forms of Selenite Stages. 
By Frederick Blankley, F.R.M.S. 

Researches on the Constitution and 
Development of te Ovarian Egg of 
tlw SBcculinse. By M. J. Gerbe. 



On the Simple Structare of Compound 
Leaves. By W. R. M*Nab, M.D. 
Edhi. 

On tile Microscopical Structure of some 
Precious Stones. By H. C. Sorby, 
F.R.S., &c. 

Con«tnicti<m of Oliject-Glasses. By F. 
H. Wenham. 

On the Rhizopoda, Primordial T^pe of 
Animal life. By G. C. Wallich, M.D., 
F.L.St, &c. 

On the Red Blood Corpuscle of Ovipa- 
rous Vertebrata. By William S. 
Savory, F.R.S. 

A Small Zoophyte-trough. By W. P. 
Marshall. 

Preparation of Rock Sections. By 
David Forbes, F.R.S., &c. 

Markings on the Pleurosigma angrula- 
tum and Lepisma saccharina. By J. 
B. Dancer, F.R.A.S^ 

Notes on Zoosperms of Crustacea. 
By Alfred Sanders, M. R. C. S., 
F.R.M.S. 

Protoplasm and living Matter. By 
Dr. Lionel 8. Beale, F.R.S. 

On some New Infusoria from the Vic- 
toria Docks. By Wm. S. Kent, 
F.R.M.S. 

Parkeria and Loftusia. By Dr. Car- 
penter, V.P.R.S., and H. B. Brady. 
F.L.S. 

The Microscope in Silkworm Cultiva- 
tion. By M. Comalia. 

On the Proboscis of the Blow-fly. By 
W. T. SuflTolk, F.R.M.S. 

A New Universal Mounting and Dis- 
secting Microscope. By W. P. Mar. 
shall. President of the Birminghsusi 
Natural History and Microscopical 
Society. 

On Crystals enclosed in Blowpipe 
Beads. By H. C. Sorby, F.R.S. 

On Free-swimming Amoebae. By J. G. 
Tatem, Esq. 

Action of Anaesthetics on the Blood 
Corpuscles. By J. H. McQoillen, 
M.D., D.D.S. 

Note on the Blood-vessel System of 
the Retina of the Hedgehog. By J. 
W. Hulke, F.R.S. 

A New Process of Preparing Specimena 
of Filainen.tQ\x% K\\s«t\cst •Qoft'^^'sia- 
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The Hontltly HkrosGopical Jonntal, 

Volume 2, vnth 344 Pages of Letterpress^ 19 whote-pctge Plata, price 

10«. 6(2., eorUains:-^ 



On the Rectal PapiUee of the Vty. By 

B. T. Lowne, M.R.C.S. With 

Plate. 
On the IMatom Prism, and ttie Tnie 

Form of Diatom Markings. By the 

Rev. J. B. Reade, M.A., F.R.S. 
Observations on the Supposed Cholera 

Fungus. By the Rev. M. J. Berkley, 

la.A.y F.Xi.S. 
On the Correlation of Microscopic 

Physiology and Microscopic Physics. 

By John Brovming, F.R.A.S. 
Notes on Hydatina lenta. By C. T. 

Hudson, LL.D. With plate. 
Some Remarks on the Stmcture of 

Diatoms and Podura ScHles. By F. 

H. Wenham. 
Structure of the Adult Hmnui Vitreous 

Humour. By David Smith, M.D., 

1A.R.C9. 
On the Use of the Chloride of Gold in 

Microscopy. By Thomas Dwight, 

Jun., M.D. 
On a Simple Form of Micro-^ectro- 

scope. By John Browning, F.RJL.S. 
On the Structure and Affinities of some 

Exogenous Stems lh)m the Coal- 

Measures. By W. C. Williamson, 

F.R.S. With plate. 
On the Battledore Scales of Butterflies. 

By John Watson, Esq. With Three 

Plates. 
On Methods of Microscopical Research. 

By Herr S. Strieker. 
On the Construction of Object-Glasses 

for the Microscope. By F. H. Wen- 

hun. 
Jottfaigs from the Note-book of a Stu- 
dent of Heterogeny. By Metcalfe 

Johnson, M.R.C.S. 
A Supposed Mammalian Tooth firom tiie 

Coal-measures. By T. P. Barkas, 

F.G.S. 
On Holtenia, a Genus of Vitreons 

Sponges. By Wyville Thompson, 

LL.D.,F.R.S. 
Icrospectroscopy. Results of Spectrum 

Analysis. By Jabez Hogg, F.LJ3. 
BCemorandum of Spectroscopic Re- 
searches on the Chlorophyll of Various 

Plants. By the late William Bird 

Oerapatb, M.D., F.R.S. 
ObmgmtionB on Mncor Mucedo. By 
R. L, Maddox, M.D, With ptate. 



\ 



Floscularia cnronetta, a New Species* 
with Observations on some Points hi 
the Economy of the Genus. By 
Charles Cubitt, Assoc. Inst. C.B., 
F.R.M.S. With two plates. 

On the JOetecticMi by the Microscope of 
Red and White Corpuscles in Blood-. 
stains. By Joseph G. RielMrdson, 
M.D. 

On the Stabling of Microscopical Fn- 
parations. By Dr. W. R. M'Nab. 

Some furttier Remark*^ on an lUumina- 
tion for verifying tbe StrtEicture of 
Diatoms, and other Minute O bj e c t s . 
By F. H. Wenham. 

On the Rhizopodal Faana of the Deep 
Sea. By William B. Carpenter, M.D,, 
V.P.R.S. 

On the Structure of the Stems of the 
Arborescent Lycopodiacese of tbe 
Coal-measures. By W. Canrothers, 
F.L.S. Illustrated. 

On the Development of the Ovum, of 
the Pike. By E. B. Truman. Illei. 
trated. 

On the Presence of Foraminifera hi 
Mineral Veins. By Qiailes Moova. 

On the Relations of the Ciliarj MHseele 
to the Eye of Birds. By Henry Law- 
son, M.D. Illustrated. 

Experiments on Spontaneom GeneiK- 
tioD. By Edward Parfltt, Curator of 
the Devon and Exeter Institntioa. 

The Histology of the Eye. By John 
Whitaker Hulke, F.R.S., F.R.CJL, 
Assistant-Surgeon to the Middleacx 
Hospital, and Surgeon to the Ro^ 
London Ophthalmic Hospital. 

On Collecting and Mounting Bntomoe*. 
traca. By J. G. Tatem. 

Further Remarks on the Nineteen- Band 
Test-plate of Noberc, and on ImoMr- 
sion Lenses. By Col. Woodward. 

On High Power Definition, with lUaB- 
trative Examples. By G. W. Royaton 
Pigott, M.A., M.D. 

My Experience in the Use of SOoro- 
scopes. By Dr. H. Hageas. 

Further Remarks on the nnnniles of 
Battledore Scales of some at the 
L^idoptera. By Ji>fan Watson. 

The Development of Orgtmiams in 
Organie Inf^uians. By C. T.. 
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The HbntUy MicroBCopical Journal; 

Volume 3, 334 Pages of Letter-press, 20 whole-page Plates, price 

10s. QcL, contains : — 



Stractare of the Scales of Certain In- 
sects of the Order Thysanura. By 
S. J. Mclnttre, F.ILM.S. 

Orguiisms in Mineral Infusions. By 
C. Staniland Wake, F.A.L.S. 

Markings on the Podura Scale. By 6. 
Rojrston Pigott, M.D. 

Cultiyation, &c., of Microscopic Fungi 
By R. L. Maddoz« M.D. 

Jottings by a Stadent of Heterogeny. 
By Metcalfe Johnson, M.R.C.S. 
No. 8. 

The Mode of Examining the Microsco- 
pic Stmctare of Plants. By W. R. 
M'Nab, M.D. Edin. 

On the Microscopical Examination of 
Milk under certain Ccmditions. By 
J. B. Dancer, F.R.A.S. 

On the Stylet- Region of the Ommato- 
plean Proboscis. By W. C. Mcintosh, 
M.D., F.R'S.£., F.Li.S. 

On a Method of Measaringthe Position 
of Absorption-bands ^h a Micro- 
Spectroscope. By J. Browning", 
F.R.A.S., F.R.MS. 

On an Undescribed Stage of Develop- 
ment of Tetrarhynchns corollatus. 
By A. Sanders, M.R.C.S., F.R.M.S. 

On a New Instrument for Cutting Thin 
Sections of Wood. By M. Moachet, 
Hon. F.R.M.S. 

On the Calcareous Spicula of the 
Gorgonacese their Modification of 
Form, and the Importance of their 
Characters as a Basis for G^eneric and 
Specific Diagnosis. By W. S. Kent, 
F.L.S. 

On Pollen; as an Aid in the Differ- 
entiation of Species. By C. Bailey, 
Esq. 

On Professor Listing's Recent Optical 
Improvements in the Microscope. By 
Dr. H. Hagen. 

On the Structure of the Stems of the 
Arborescent Lycopodiacese of the 
Coal-Measures. By W. Carruthers, 
F.L.S.,F.6.C., Botanical Dept., Brit. 
Museum. 

The Mode of Examining the Microsco- 
pic Structure of Plants. By W. R. 
McNab, M.D. Edin. 

Description of some Peculiar Fish's 
Ova. By W. B. Carpenter, M.D., 



On the Shell Structure of Fusulina. By 
W. B. Carpenter, M.D., F.R.S. 

On the Comparative Steadiness of the 
Ross and the Jackson Microscope- 
stands. By W. B. Carpenter, M.D., 
F.R.S. 

A New Method of Using Darker*s Films. 
By Edward Richards. 

A New Tube- dwelling Stentor. By C. 
A. Barrett, M.R.C.S. 

A Contribution to the Teratology of 
Infusoria. By J. G. Tatem. 

The Polymorphic Character of the Pro- 
duets of Development of Monas Lens. 
By Metcalfe Johnson, M.R.C.S.E. 

On the Reparation of the Seines of 
Echinida. By W. B. Carpenter, 
M.D., V.P.R.S. 

On tbe Colourin/t" Matters derived tram 
the Decomposition of some lifinate 
Organisms. By H. C. Sorby, F.R.S., 
&c. 

Cercarise, Parasitic on Lymnseastag- 
nalis. By Jabez Hogg, Hon. Sec., 
R.M.S. 

Experimental Researches on the Anat- 
omical and Functional Reg^enemtion 
of the Spinal Cord. By M. M. Matius 
and Van Lair. 

Observations on some Points in the 
Economy of Stephanoceros. By C. 
Cubitt, Assoc. Inst. C.E., F.R.M.S. 

Notes on Diatomacese. By Prof. Arthur 
Mead Edwards. 

The New Binocular Microscope. By 
Samuel Holmes. 

Reminiscences of the Early Times of the 
Achromatic Microscope. By J. S. 
Bowerbank, LL.D., F.R.S. 

On an Apparatus for Collecting Atmo- 
spheric Particles. By R. L. Maddox, 
M.D. 

The Magnesium and Electric Light as 
applied to Photo- Micrography. By 
Brevet Lieut.-Colonel J. J. Wood- 
ward, U. 8. Army. 

Remarks on High Power Definition. 
By F. H. Wenham, R.M.S. 

On a New Critical Standard Measure of 
the Perfection of High Power Defini- 
tion, as afforded by Diatoms and 
Nobert's Lines. By Dr. Royston 
Pigott. 
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The Monthly Microscopical Journal^ 

Volume 4, 342 Pages of Letter-press, 14 whole-page Chits, price 

10s. 6d, contains : — 



On Faiigi and Fennentation. By J. 

Bell, F.C.S. 
On the Origin of the Ck>Ioaring Matter 

in Mr. Bheppard's Dichroio Fluid. By 

E. Rajr Lankester, B.A., F.R.M.S. 
Ol^ect-Glasses and their Definition. By 

F. H. Wenham. 

On the Optical Advantages of Immer- 
sion Leuses and the Use of Deviation 
Tables for Optical Research. By 
Royston Pigott, M.A., M.D. 

On Synchfletamordaz. By C. T.Hudson, 
LL.D. 

Notes on Diatomacese. By Prof. Arthur 
Mead Edwards. 

On an Erecting Binocular Microscope. 
ByJ.W.Stephenson»F.R.A.S.,F.R.M.S. 

Further Remarks on the Oxycalcium 
light, as applied to Photo-Micro- 
graphy. By Brevet Lient.-Col. J. J. 
Woodward. 

Cursory Remarks on the Podura Scale, 
Lepidocjrrtas curvicollis, and De- 
geeria domestica, or the Speckled 
Variety. By R. L. Maddox, M.D. 

Description of a Simple Air Sieve. By 
Metcalfe Johnson, S.C.E. 

The Microscopic Structure of the Hu- 
man Liver. By Dr. H. D. Schmidt, of 
New Orleans. 

Microscopic Examination of the At- 
mosphere. By Geo. Sigerson, M.D. 

Microscopical Examination of Rocks 
and Minerals. By S.Allport,F.G.S. 

On the Structure of the Pleurosigma 
angulatum and Pleurosigma qua- 
dratum. By John Anthony, M.D., 
Cantab. 

Object'Glasses and their Definition. By 
F. H. Wenham. 

The Ciliary Muscle and Crystalline 
Lens in Man. By J. W. Hulke, 
F.R.S. 

On the Preparation of Specimens of 
Soundings for the Microscope. By 
Prof. A. M. Edwards. 

Circulation of the Latex in the Latici- 
ferou]s Vessels. By H. C. Perkins, 
M.D. 



On a New Species of Parasite from the 
Tiger. By T. Graham Penton, 
F.Z.S. 

On the Application of the Microscope 
to the Study of Rocks. By H. C. 
Sorby, F.R.S.,&c. 

On the Focal Length of Microscopic 
Objectives. By C. R. Cross. 

The Patterns of Artificial Diatoms. By 
H. J. Slack, Sec. R.M.S. 

Ancient Water-Fleas of the Ostraoo- 
dous and Phyllopodous Tribes Bi- 
valved Entomostraca. By Professor 
T. Rupert Jones, F.G.S. 

On the Real Nature of Disease-Germs. 
By Lionel S. Beale. F.R.S. 

On the Histology of Minute Blood-ves- 
sels. By Brevet Lieat.-Col. Wood- 
ward. 

On the Formation of Microscopic in 
closed Cells. By A. W. Wills. 

The Ciliaiy Muscle and Crystalline 
Lens in Man. By J. W. HuUce. 

On the " Hexactinellidae " or Hexra- 
diate Spiculed Silicious Sponges 
taken in the *'Noma" Expedition. 
By W. Saville Kent, F.Z.S. 

On a Mode of Aicertaining the Stnie- 
ture of Scales of Thysanuradeae. ^y 
Joseph Beck, F.R.M.S. 

On the Advancing Aplanatic Power of 
the Microscope and New Double 
Star and Image Tests. By Q. W. 
Royston Pigott, M.A., M.D. 

American Microscopes and their Me- 
rits. By C. Stodder. 

On a New Anchoring Sponge, DorvilUa 
agariciformis. By W. Saville Kent, 
F.Z.S. 

On Aplanatic Definition and ninmin- 
ation, with Optical Illustrations. By 
G. Royston Pigott, M.A., M.D., &c. 

On Selecting and Mounting Diatoms. 
By Cap. F. H. Lang. 

On Certain Cattle-plague Organisms. 
By Boyd Moss, F.R.C.S. 

Notes on New Infusoria. By J. G. 
Tatem. 
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The Monthly Microscopical Journal, 

Volume 5, 286 Pages of LeUffrj^resSf 20 whole-page Plates, contatm: — 



Notes on Fluorescence v. Pseado- 
dichroism. By the Late Rev. J. B. 
Reade, F.R.S., P.R.M.S. 

Notes on the Mmute Structure of the 
Scales of Certun Insects. By S. J. 
Mclntire, P.R.M.S. 

On an Optical Illusion Slide ; Cracks in 
Silica Films. By Henry J. Slack, 
F.R.M.S. 

Object- Glasses and their Definition. By 
F. H. Wenham. 

On the Mounting of the Diatom Prism. 
By F. W. Griffin, Ph.D. 

On Pterodina valvata: A New 
Species. By C. T. Hudson, LL.D. 

Observations on the Use of the AKro- 
coniscope, or Air-Dust-colIecting 
Apparatus. By R. L. Maddox, 
M.D. 

On the Employment of Colloid Silica in 
the Preparation of Crystals for the 
Polariscope. By Henry J. Slack, 
F.G.S., Sec. R.M.S. 

The Development of Phycotyan. By T. 
C. White, M.R.C.S. 

The Anatomy of the Round Worm 
( Ascaris lumbricoides, Linn.). By B. 
T. Lowne, M.R.C.S., Eng. 

On the History, Refractions, Deflni- 
tion, and Powers of Immersion Len- 
ses and New Ref^actometers. By 
Royston Pigott, M.A., M.D. 

On Microscopical Appliances. By Dr. 
Royston Pigott. 

Recent Investigations into Minute Or- 
gsmisms. By H. J. Slack, Sec. 
R.M.S. 

On a New Form of Binocular Eye-piece 
and Binocular Microscope for High 
Powers. By C. D. Ahrens. 

On Crystalline Forms modified by Col- 
loid Silica. By Henry James Slack, 
F.R.M.S. 



Object- Glasses and tiieir Definition. By 
F. H. Wenham, R.M.S. 

Nobert's Nineteenth Brand and its Ob- 
servers. By Charles Stodder. 

On the Structure of the Podura Scale, 
and Certain other Test Objects by 
Photo-Micrography, By Lieut.-Col. 
D. M. Woodward. 

Microscopical Examination of Water 
for Domestic Use. By James Bell, 
F.C.S. 

On the Winter Habits of the Rotatoria. 
By C. Cabitt, F.R.M.S. 

The Magnifying Power of the Micro- 
scope. By Count Castracane. 

A Few Experiments bearing on Spon* 
taneous Generation. By Metcalfe 
Johnson, M.R.C.S.E. 

On the Mode of Working out the Mor- 
phology of the Skull. By W. Kitchen 
Parker, F.R.S., President R.M.S. 

Linear Projection considered in its Ap- 
plication to the Delineation of Ob- 
jects under Microscopic Observation. 
By C. Cubitt, F.R.M.S. 

Optical Appearances of Cut Lines in 
Glass. By Henry J. Slack. 

Transmutation of Form in Certain 
Protozoa. By Metcalfe Johnson, 
M.R.C.S.E. 

Microscopical Examination of Two 
Minerals. By Professor A. M. Ed- 
wards. 

Additional Observations concerning 
the Podura Scale. By lieut. J. J. 
Woodward. 

Remarks on the Scales of some (rf the 
Lepidoptera, as *'Test Scale" of 
Lepidocyrtas curvieollis. By R. L. 
Maddox, M.D. 

On the so-called Suckers of Dytiscus 
and the Pnvilli of Insects, uj B. T. 
Lowne, M.R.C.S. 
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The Monthly Microscopical Journal^ 

Volume 6, 302 Pages of LeUerpress and 18 whole-page Plates, price 

10«. Qd.f contains: — 



On Bog Mosses. B7 R. Biaitfawalte, 
M.D., F.L.S. 

Stractore of Podura Scales. By F. H. 
'Wenham, Viec-presideat RJi.S. 

On some New Parasites. By T.Graham 
Ponton, F.Z.S. 

On some In^xrovemeBts in the Spec- 
trum Method aH Detecting Blood. 
By H. C. Sorby, F.R.S., &c. 

On the Cellular Stmctoze of the Red 
Blood Corpuscle. By Joseph G. 
Richardson, M.D. 

On the Use of Nobert's Plate. By As. 
sistant- Surgeon J. J. Woodward, 
U. S. Army. 

On the £m]doyment of Dammain 
Microscopy. By Professor Arthur 
Mead Edwards, New York. 

Experiments on Angrular Aperture. 
R. B. Tolles. 

Mycetoma: the Madura or Fungus- 
foot of India. By Jabez Hogg, Hon. 
Sec R.MJ5. 

Diatomaceous Earth from the Lake of 
Valencia, Caracas. By A. Ernst, 
Esq., and H. J. Slack, F.G.S. 

The Silicwus Deposit in PinutauriK. By 
Henry J. Slack, F.G.S., Sec. R.M.S, 

Observations and Ejqperiments with 
£be Microscope on the Chemical 
Effects of Chloral Hydrate and otber 
Agents, on the Blood. By Thomas 
Shearman Ralph, M.R.C.S., England. 

Floscularia pyclops; a New Species. 
By Charles Cubitt, F.R.M.S. 

Mr. Tolles's Experiments on Angular 
Aperture.** By F. H. Wenham. 
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By Boyd Moss, M.D. 
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IntuftOTYeX CVic\x\\. ol QivcAtaJtions. By 

TVieoOk,. C.li\\«^T^. 
On t^ft CoTUftftc^oTi cS. "^etN^^ %sA 



Robert Hardwicke, 192, Piccadilly, 



55 



The Monthly MicroscoiAcal Journal, 

Volume 7, 294 Pages of Letterpress, 20 whole-page Plates, price 

10«. 6d,, GfMLawM : — 



Markings on Battledore Scales of some 
Lfpidoptera. Bj John Anlliony, M.D. 
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F.R.S. 
On Bog Mosses. By R. Braithwaite, 
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On the Means of INetingnidiing tlM 

Fibres of New Zealand Flax from 

those of Manilla or Siasal by the Mi- 

croscope. By Ci4t(ain Hutton. 
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Lepisma aaccharina, 94, 118, 143, l63. 
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Sections of Fossil Wood, 18. 
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Surirella, a New, 61. 
Vine Diseases, new, 69. 
Violets under Ash. Trees, 91,116, 117, 
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Ants, 44, 69, 109, 301, 314,361, 868« 964. 
Aqusuria, Marine, 112, l65. 
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